
Mav 22.2009

Wayne Western
Department of Natural Resources
Division of Oil, Gas and Mining
1594 West North Temple, suite 1210
Salt Lake City, UT 84116

Subject: Chicken Creek Mine Notice of Intent
Sunroc Corporation

Dear Wayne:

As we have discussed, Sunroc Corporation is proposing to expand mining activities within the
East Pit at Chicken Creek Mine and future intent to begin mining activities within the Upper
West Pit at the same mine. To accommodate this increased mining activity at the Chicken Creek
Mine, we have prepared this Notice of Intent as indicated on the enclosed pages.

Please review the Notice of Intent and contact Rod Dolph of Sunroc Corporation or myself with
comments.

Please contact me if you have any questions.

Sincerelv.

72,.e
Richard B. White. P.E.
President

Enclosure

cc: Rod Dolph (Sunroc), Tom Lloyd (U.S. Forest Service)
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NOTICE OF INTENTION
TO CONTINUE LARGE MINING OPERATIONS

AT THE
CHICKEN CREEK MINE

R647-4-r01. FILTNG REQUTREMENTS AND REVTEW PROCEDURES.

The Chicken Creek Mine is located 1.5 miles east of the City of Levan within Chicken

Creek Canyon. The Chicken Creek Mine has two sites; the west mine is located Yrmile tp

Chicken Creek Canyon on the south face of the canyon, the east mine is located 1.5 miles up

Chicken Creek Canyon on the north face of the canyon. The gypsum mined at both sites exists

in layers that are several hundred feet deep and has very little impurities.

Sunroc Corporation (Sunroc) is proposing to commence mining operations at the East

and Upper West Pits and continue mining operations at the Lower West Pit of the Chicken Creek

mine in Levan, Utah. In preparation for beginning operations at the Upper West and East Pit and

continued operations at the Lower West Pit, this document has been prepared to accompany a

Notice of Intention (NOD to Commence Large Mining Operations (FORM MR-LMO), which is

being submitted to the Utah Division of Oil, Gas, and Mining (the Division).

101-l Eurth Fax Engineering, Inc.
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R647.4.I02. DURATION OF THE NOTICE OF INTENTION.

The approved notice of intention (NOI), including any subsequently approved

amendments or revisions, will remain in effect for the life of the mine. Sunroc understands that

the Division may review the permit and require updated information and modifications when

warranted. Additionally, Sunroc understands that failure by the operator to pay permit fees

required by R647-4-101(5) or maintain and update reclamation surety as required may, after

notice and opportunity for Board hearing, result in a withdrawal of the approved notice of

intention.

102-T Earth Fax Engineering, Inc.
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R647.4.103. NOTICE OF INTENTION TO COMMENCE LARGE MINING

OPERATIONS.

This NOI addresses the requirements of the following rules:

RULE # SUBJECT

R647-4-104 Operator(s), Surface and Mineral Owner(s)

R647-4-105 Maps, Drawings and Photographs

R647-4-106 OperationPlan

R647-4-108 Hole Plugging Requirements

R647-4-109 ImpactAssessment

R647-4-ll0 Reclamation Plan

R647-4-lI2 Variance

R647-4-ll3 Surety

R647-4-II4 Failure to Reclaim

R647-4-ll5 Confidential Information

R647-4-116 Public Notice and Appeals

R647 -4-ll7 Notification of Suspension or Termination of Operations

R647-4-118 Revisions

R647-4-Il9 Amendments

R647-4-120 Transfer of Notice of Intention

R647-4-121 Reports

103-l EarthFox Engineering, Inc.
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R647-4-104. OPERATOR(S), SURFACE AND MINERAL OWI{ER(S).

104.1. OPERATORS

Sunroc Corporation is the operator of the Chicken Creek Mine in Levan, Utah. The

permanent mailing address for the mine is P.O. Box 488,525 West Arrowhead Trail, Spanish

Fork, Utah 84660. The telephone numbers are voice (801) 722-2100 and Fax (801) 722-2130.

The mine contact is Earl Davis.

104.2. SURFACE AND MINERAL OWNERSHIP

The proposed Chicken Creek Mine operation is located in Juab County, Utah, east of the

City of Levan, Utah. The West Site is located on a ridge immediately south of Chicken Creek,

approximately % mile up Chicken Creek Canyon, in Sec. 3, T15S, RlE SLBM and Sec. 33,

Tl45, RlE SLBM. The East Site is located on a ridge immediately north of Chicken Creek,

approximately 1.5 miles up Chicken Creek Canyon, in Sec. 34, T14S, RlE SLBM and Sec. 33,

Tl45, RIE SLBM. The lands that would be affected by the mining operation are owned by

Boyd Tom Aagard, Levan Land Company, Pyramid Gypsum Corporation, and the U.S. Forest

Service. No state lands will be disturbed by the existing or proposed operations.

104.3. FEDERAL AND STATE CLAIMS, LEASES, AND PERMIT NUMBERS

The operations of the Chicken Creek Mine West Site are located on placer mining claims

owned by Juab Gypsum, L.L.C. The operation of the Chicken Creek Mine East Site is located

on placer mining claims owned by Sunroc. The U.S. Forest Service, Boyd Tom Aagard, and

Levan Land Company are the surface owners of the West Site. The Levan Gypsum Company,

the Pyramid Gypsum Company, and the U.S. Forest Service are the surface owners of the East

site.

The rights to the minerals mined are owned by Sunroc. The rights to enter and conduct

mining operations are based on placer claims as noted in Appendix 104-1. The U.S. Forest

104-1 EorthFax Engineering, Inc.
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Service and Utah Department of Oil, Gas, and Mining retain the right to enter the mine site at

any time. Figures 104-1A and 104-1B, present the locations of private property, mining claims,

and access easements.

The permit number for the mines from the Utah Division of Gas and Mining is M 023

016. The Division of Air Quality has issued A.O. No. DAQE-AN3072001-05 and Temporary

No. DOQC-927-08 for operation of the mines see Appendix 104-1.

r04-2 EarthFax Engineering, Inc.
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R647.4.105. MAPS, DRAWINGS AND PHOTOGRAPHS.

105.1. BASE MAP

The proposed Chicken Creek Mine operation is located in Juab County, Utah, east of the

City of Levan, Utah. The location of the West and East Site are further described in section

104.2. The area of the Chicken Creek Mine is shown on Fisure 105-1.

105.1.11. Property Boundaries of Surface Ownership

Plates 105-1A and 105-18 show the site location as it existed in 2006. The land affected

by the mining operation of the West Site and adjacent properties are either privately owned or

public domain (managed by the U.S. Forest Service). The land affected by the mining of the

East Site and adjacent properties are privately owned by Levan Land Company, Pyramid

Gypsum Corporation, and the U.S. Forest Service.

105.1.12. Physical Features

The West Site currently consists of an active open pit (Lower West Pit) and an unopened

pit (Upper West Pit). Structures and facilities for the West Site (West Operation Facilities) are

located as indicated on plate 105-1A, and include the following:

o Stockpiles

o Fuel storage tank

o Portable office trailers

o Mobile conveyor belts

o Trailer mounted rock crushers

o Portable toilet facilities

These structures are designed to be temporary and will be removed at the termination of

mining activities within the West Pits. The area of the West Operation Facilities is moderately

105-1 EarthFax Engineering, Inc.
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vegetated. A small seep was observed at the site during times of site visits, this will be

discussed in more detail in section 106.8. Plate 105-14 shows current conditions of the West

Operation Facilities.

The Lower West Pit has a natural slope of approximately l.6H:lV with moderate

vegetation. No intermittent or perennial streams or bodies of water exist within the Lower West

Pit or adjacent area. Mining in the Lower West Pit has created two highwalls and benches.

Access to the pit is via a gravel road from the canyon bottom. Portable toilet facilities are the

only structures located at the Lower West Pit. Plate 105-lA shows current conditions of the

Lower West Pit.

The Upper West Pit has a natural slope of approximately 1.6H:1V with limited

vegetation. No mining has occurred at this pit. No intermittent or perennial streams or bodies of

water exist in this area. No structures or roads currently exist at this site. Plate 105-14 shows

current conditions of the Upper West Pit.

The East Pit has been mined and excavated to a limited extent to create an auxiliary

stockpile and storage area, as well as for limited gypsum exploration. No further excavation or

mining work will be performed in the East Pit until this NOI has been approved. The natural

average slope of the area is approximately 1.5H:lV with several small cliff faces. The East Pit

has a very thin soil veneer and little vegetation. Chicken Creek is located about 300 feet south of

the pit. An ephemeral stream is a located within a ravine west of the proposed mine pit.

However mine activities will not affect this ephemeral stream. A sedimentation pond has been

built west of the pit access road. This pond was designed to provide sediment control for the

access road and any storm water runoff that does not flow into the East Pit. A gravel road allows

access to the East Pit from the canyon. No other facilities exist on the East Pit. Plate 105-18

shows current conditions of the East Pit.

tjs-2 EurthFax Engineering, Inc.
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105.1.13. Access Routes

Access for the Upper West Pit site will be provided through a gravel road that will extend

from the Lower West Pit. The Lower West Pit is accessed viaa gravel road from the canyon, as

shown on plate 105-14. Access for the East Pit is also provided via a gravel road. Access roads

to the general areaare shown on Figure 105-1 and Plates I05-2A and 105-28.

105.1.14. Previouslv Disturbed Areas

The Chicken Creek Mine Lower West Pit is currently active and will remain active. No

mining activities have occurred at the Upper West Pit. Future development plans for both the

Lower and Upper West Pits are shown on Plates 105-2A and 105-28.

The East Pit has been mined and excavated to a limited extent to create an auxiliary

stockpile and storage area, as well as for limited gypsum exploration. No excavation or mining

work will be performed in the east pit site until this NOI has been approved

The existing topography for both the West and East Pit sites is shown on Plate 105-14

and 105-1B, respectively. Future development areas are also depicted on Plates 105-2,4. and

105-2B.

105.2. SURFACE FACILITIES MAP

105.2.1 1. Proposed Surface Facilities

No permanent surface facilities will be located in the area of the Chicken Creek Mine.

All equipment will be temporarily set up at the site during periodic mining and then removed

when no longer needed. The Lower and Upper West Pits will only have portable toilet facilities

on site. All office buildings, rock crushers, conveyor belt, fuel storage tank, and parking

facilities will be located along the canyon road. Plate 105-lA provides information regarding the

current location of equipment at the West Pit, and Plate 105-2A provides information for future

location of equipment in the West Pit that will be developed with ofhce buildings, rock crushers,

105-3 Earth Fax Engineering, Inc.
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See Plate 105-1B for information

and Plate 105-2B for information

105.2.12. Proposed Disturbed Area Boundary

Plates I05-2A and 105-28 present the proposed disturbed area boundary for the West and

East Pits and the access road area associated with the Chicken Creek Mine.

105.3. MISCELLANEOUS MAPS

Additional maps and cross-sections addressing re-graded slopes, water impounding

structures, areas to be left unreclaimed, the hydrologic reclamation plan, baseline maps,

reclamation maps, and other issues are referenced in the following sections of this application.

105.4. PHOTOGRAPHS

An aerial photograph of the West and East Pits is included on Plates 105-14 and 105-18.

105-4 EarthFax Engineering, Inc.
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R647.4.106. OPERATION PLAN.

106.1. MINERAL TO BE MINED

The material to be mined at the Chicken Creek Mine is gypsum.

106.2. OPERATION TYPE

The proposed operation within the West Pits will involve expansion of the current active

Lower Pit further into the ridge and commencing activities on the Upper Pit. The general

proposed layout of the pits is noted on Plate 105-24. The West Pits will be mined using a

multiple bench approach. Extraction rates from the West Pits are anticipated to be

approximately 60,000 tons of 3" to t/2" gypsum and 12,000 tons of Yr"- frnes per year. These

rates will vary depending upon mineral quality, plant production requirements, and the

economics of mining and plant operation.

The proposed operation within the East Pit will involve expansion of the currently

disturbed area further into the ridge face. The general proposed layout of the pit is noted on plate

105-2B. The East Pit will be mined using a multiple bench approach working from the top

down. Extraction rates from the East Pit are anticipated to be about 65,000 tons of gypsum and

13,000 tons of fines per year, but will vary depending upon mineral quality, plant production

requirements, and the economics of mining and plant operation.

Prior to extracting the resource, all the pits will be prepared to minimize and contain the

impact of mining activity. New access roads will be built for the Upper West Pit and the East

Pit. Topsoil will be stripped and stockpiled prior to disturbance. The existing access road for the

Lower West Pit will be improved as necessary to accommodate increased equipment traffic for

the Upper West Pit. Additional road improvements will take place at the East Pit as necessary to

allow for increased equipment traffrc. In addition, runoff and erosion control structures will be

constructed. Berms and/or silt fences will be placed around the perimeter of the pit as needed in

order to further isolate it from adjacent ephemeral washes. All the pits will be sloped toward the

106-l E arth Fax Engineering, Inc.
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highwall to collect runoff and prevent sediment runoff from flowing off site, (see cross sections

on Plates 105-2A and 105-28 and Figure 110-l).

Prior to disturbance of new areas, soils will be stripped and stockpiled. The pits will be

mined by drilling and blasting the rock and removing the mineral. Highwall benches will be up

to 40 feet tall, and will be constructed so that the orientation of the bedding of the bedrock

enhances their stability. The maximum bench face angle will be approximately 90o and the

maximum inter-bench slope angle will be lH:1V (45"). The pits are designed so that drainage is

concentrated towards the floor.

The final configuration of the Lower West Pit will have a floor elevation of

approximately 6,260 feet and a top elevation of approximately 6,590 feet. When the limits of the

pit are reached, as shown on Plate 106-2A, the pit will be graded and reclamation will

commence.

The final configuration of the Upper West Pit will have a floor elevation of

approximately 6,800 feet and a top elevation of approximately 7)20 feet. When the limits of the

pit are reached, as shown on Plate 106-2A, the pit will be graded and reclamation will

commence.

The frnal configuration of the East Pit will have a floor elevation of approximately 5,740

feet and a top elevation of approximately 6,590 feet. When the limits of the pit are reached, as

shown on Plate 106-28, the pit will be graded and reclamation will commence.

During reclamation, the pits will be blended into the surrounding topography at a

maximum slope of 1.5H:1V for backfilled areas and 1H:1V for smoothed highwall faces. The

backfilled slopes will be revegetated to match surrounding area and to increase stability.

Retained highwall faces will blend with the natural exposed rock faces surrounding the area.

r06-2 EarthFax Engineering, Inc.
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No stockpiles of unprocessed material will be retained on site following reclamation.

Mined product will be processed as it is removed from the pits. Processing of the materials at

both the West and East Sites will be limited to crushing and separation of fines and coarse

gypsum using gravity and sieve systems. No further processing of the material will be

performed at the mine sites.

No deleterious or acid-forming materials have been identified as occurring in this area.

Additionally, no such materials are planned to be brought onto the sites or to be left on the sites

in the future.

106.3 DISTURBEDACREAGE

Plates 105-2A and 105-28 show the extent of the disturbed area boundary for the Upper

and Lower West Pits and East Pit and their corresponding access roads. The proposed

disturbance will encompass 105.4 acres and contains the West Operation Facilities (15.9 acres),

Lower West Pit (16.6 acres), Upper West Roadway (1.6 acres), Upper West Pit (17.8 acres) and

the East Pit (53.5 acres). Additional acreage has been included in the disturbed boundary for an

operations area at the base of the proposed pits as well as a buffer zone for rockfall/flyrock

around the proposed pits. Table 106-1 breaks down the acreage of the existing and proposed

disturbed areas.

106.4. NATURE AND TONNAGE OF MATERIAL MINED

The mineral deposits to be mined consist of high-quality gypsum. The quality of the

minerals will determine the depth and extent of mining within the disturbed area boundary. For

the current Sunroc process, the gypsum deposit concentration determines the areas suitable for

mining.

Future mining production will be based on market and government agency requirements.

Production rates can be approximated using the Air Quality Permit for Chicken Creek Mine

which allows for up to 150,000 tons per year. The lower West Pit is capable of producing

106-3 EarthFax Engineering, Inc.
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1,950,000 tons or approximately 13 years. The Upper West Pit is capable of producing

1,900,000 tons or approximately 13 years. The East Pit is capable of producing 15,340,000 tons

or approximately 102 years. However; these projections assume that each pit is mine

individually. Assuming the East Pit will be mined at both the same time and at similar rates as

the West pits, and that the Lower West Pit will be mined before the Upper West Pit, the East Pit

has a mine life of 128 years and the Lower and Upper West pits both have a mine life of 26

years.

No waste materials will be generated as part of the mining. Therefore, the mining

operation currently contains no major waste disposal areas. Trash disposal is discussed in

Section 106.9.

106.5. SOIL MATERIALS

Information contained in Appendix 106-1 indicates that, within the disturbed and

adjacent areas of the Upper and Lower West Pits, the soils generally consist of Xeric

Torriorthents-Rock Outcrop Complex, Steep soil type. Claim 4W, south of Upper West Pit,

contains Lundy-Rocky Outcrop Complex with3}%oto70Yo slopes. No mining activities will

take place within Claim 4W. The West Operation Facilities consist of Rofiss Gravelly Clay

Loam, 4%o to 15% Slopes and Xeric Torriorthents-Rock Outcrop Complex, Steep. The East Pit

consists of Cumulic Haploxerolls, sloping, Rofiss gravelly clay loam v,rth 4% to l5Yo slopes, and

Xeric Torriorthents-Rock outcrop complex, steep. No mining activities will take place within

Claim lE, and mining activities within Claim 2E will be limited to the east-most portion.

Typical descriptions of the soils are given in Appendix 106-1. Figures 106-54 and

106.58 depict the location of surficial soils based on maps from H.E. Davis Construction LLC in

the vicinity of the existing and proposed mining areas.

r06-4 EarthFax Engineering, Inc.
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Prior to future disturbances of the resource at the Chicken Creek Mine, the areas to be

disturbed will be stripped of the available topsoil materials. Based on site reconnaissance, the

soils existing on-site are thin and variable in depth. In some portions of the site, the bedrock is

exposed and no soils are present. All reasonable efforts will be made to salvage the available

soil materials, and stockpile these materials prior to mining.

Removal of topsoil will be accomplished by use of a dozer scraping the available topsoil

into a pile. Due to the limited soil resource, all available soil materials will be required for

reclamation efforts; therefore, no segregation of the soil layers will occur. Once stacked, the soil

can be moved to a safe location using a loader and dump truck. The soil will be temporarily

stockpiled, posted as soil material, and revegetated to prevent wind and water erosion.

For estimating purposes, the thickness of the stripped material is assumed to be 6 inches.

For location of topsoil stockpiles see Plates 105-2A and 105-28. The Operational Facilities,

access road for the Lower West Pit and existing Lower West Pit have been disturbed and no

topsoil from these areas has been salvaged. Based on the extent of the proposed disturbance

areas for the Lower West Pit excluding existing disturbed area, the soil salvage volume for the

Lower West Pit will be approximately 4,190 CY. Based on the extent of proposed mining at the

Upper West Pit and access road area, the soil salvage volume is estimated tobe 15,670 CY.

Based on the extent of the proposed disturbance areas for the East Pit excluding existing

disturbed area, the soil salvage volume for the East Pit will be approximately 39,920 CY.

Stockpiles at the pit sites will be added to as mining activities continue.

Soils will remain in the stockpiles until the regraded slopes are ready for redistribution

and placement of the stockpiled soil materials. Topsoil redistribution will be handled as

described in Section 110.5.
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106.7. VEGETATIVE BASELINE

According to Appendix106-2, vegetation in the vicinity of the West Operation Facilities

consists of a mixture of Riparian and Sagebrush/Grass near Chicken Creek. The remaining area

of the West Operation Facilities consists of a mixture of Gambel's Oak, Mountain Mahogany,

and Slender WheatgrasslN4ountain Mahogany. As indicated in Figure 106-7A, vegetation in the

vicinity of the Lower West Pit consists of mainly Mountain Mahogany with a little of Pinyon-

Juniper forest. Vegetation at the Upper West Pit consists of a mixture of Gambel's Oak,

Mountain Mahogany, and Pinyon-Juniper forest.

In general, vegetation in the vicinity of the East Site is sparse. Figure 106-78 indicates

that pre-mining vegetation for the existing pit area consists of Pinyon-Juniper forest with a small

amount of Gambel's Oak along the top of the ridge. The area between top of the ridge and the

bottom of the pit site consists of Mountain Mahogany. The bottom of the pit site is mostly

Slender Wheatgrass/Mountain Mahogany with a small amount of Riparian vegetation near

Chicken Creek. No mining activities will take place within Claim El and limited activities will

occur within Claim E2. As a result, only the east third of Claim El has had a vegetation survey,

extending a distance of approximately 700 feet outside of proposed disturbed area.

106.8. GEOLOGY AND HYDROLOGY BASELINE

Both the West and East Sites are located in the Arapien Shale layer which dates to the

Middle Jurassic (Hylland and Machette, 2008). Exposed surface of the Chicken Creek area is

difficult to age due to landslides along the steep slopes of the canyon walls (Hylland and

Machette, 2008). Pit areas will be located in deposits of gypsum lenses and beds (Auby, 1991).

Within these beds gypsum is the predominant mineral with some selenite and satin spar (Auby,

1991).

The Pigeon Creek fault line runs parallel to the San Pitch Mountains along the base of the

Pitch Mountains. The Pigeon Creek fault has a vertical slip rate of between 0.3+0.1 mm/yr and
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fault scarps of 0.9m to 4.3m. These scarps are observed 1,500 feet west of the Chicken Creek

Mine site and are not anticipated to affect the mine. (Hylland and Machette, 2008)

Chicken Creek is a tributary to the Sevier River and it is hydrologically disconnected into

two surface water sections. The upper Chicken Creek originates in the Manti La-Sal National

Forest and currently terminates near the Forest Service boundary rutah Division of Water

Quality,2008). Lower Chicken Creek originates in a wet meadow complex between Chicken

Creek Reservoir and the town of Levan via a number of flowing groundwater wells and springs.

These sections were historically connected, but due to inigation diversions, surface flows rarely

contain suffrcient water to connect and discharse to the Sevier River.

Ground water in the valley drainage occurs in the unconsolidated basin-fill deposits

(Burden et al., 2004). Most of the recharge to the ground water reservoir occurs on the eastern

side of the San Pitch Mountains. Ground water moves to the lower part of the valley and to

eventual discharge points at ground water wells and springs. A group of springs occurs at the

foot of the alluvial fan of Chicken Creek (Meinzer. O. E. 1911).

According to published literature in the adjacent area within the canyon bottom (Burden

et al., 2004), the flowing wells range in depth from about 80 feet to more than 300 feet.

Groundwater occurs in the basin-fill deposits under both water-table and artesian

conditions. The valley fill consists primarily of interfingered layers of clay, silt, sand, and gravel.

Sediments are generally coarser grained in alluvial fans along the mountain fronts and finer

grained in the central portions of the creek.

A small seep exists in the area above the West Operation Facilities (see plate 105-14).

During a site visit on October 1, 2008 the seep consisted of a moist area in the soil and no

standing water. From the site visit it appears that the seep issues from a bedding plane between a

layer of gypsum above and sandstone below. If significant flow occurs from this seep in the
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future, it will drain into a channel then into the sediment pond upstream from the West Operation

Facilities. These flows are expected to remain minimal and will most likely not reach the

sediment pond.

A small seep formerly existed within the Lower West Pit; however, during a slide of the

active mine wall this seep was eliminated. A clay layer between the gypsum layers acted as a

natural water barrier trapping water and causing the small seep. Mining activities removed much

of the supporting material along this clay layer causing the material to slump into the bottom of

the pit. No additional seeps have appeared at this location suggesting that the pit seep had a very

localized recharge and discharge area.

On Monday, May 4th,2}}g,EarthFax Engineering conducted both a geologic and

hydrogeologic evaluation of the Tunnel Spring and Rose Bush Spring areas. The purpose of this

evaluation was to determine if the current mining activity being conducted by Sunroc will

adversely affect these water recourses. Both springs are currently being captured below the

ground surface of their historical point of emersion. Tunnel Springs consists of three subsurface

collection catchments, the closest catchments is over 1,200 feet west of the West Operation

Facilities. Rose Bush Spring consists of two subsurface collection catchments; the closest

catchment is over 700 feet west of the proposed East Pit operation facilities location. Rose Bush

Spring is also on the south side of Chicken Creek, making future mining impacts at this spring

null.

Both springs emerge near stream level, at the base of relatively small catchment basins.

Tunnel Spring catchment basin is hydrologically separated by minor ridge divides from any

current or future Sunroc mining plans. Both springs originate and emerge from the geologic unit

known as the Arapien Shale (Jurassic). The Arapien Shale is also the host for all regional

Gypsum deposits, including those which are mined by Sunroc. Due to the incompetent, fissile

nature of the Arapien shale unit, with its relatively low clay content, and its minor, fractured

limestone inclusions, groundwater is able to flow quite freely throughout this unit. Groundwater
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in this unit also preferentially follows subsurface within the confines of existing surficially

contoured drainage networks. Based on field observations and local hydrogeologic behavior, it is

unlikely current or future local mining activity conducted by Sunroc with adversely affect either

the Tunnel Spring or Rose Bush Spring water resources.

According to records from Jason Worwood the Utilities Manager for the City of Levan

during the fall, winter, and spring Rose Bush and Tunnel Springs provide all culinary water for

the City of Levan. During the summer a small well provides a supplemental supply, due to the

varied flow rates from the springs it is not possible to calculate the percent of water supplied by

the well. According Utah Division of Water Rights Rose Bush Spring historically produces

0.501 cfs or roughly 225 gallons per minute and Tunnel Spring historically produces 0.78 cfs or

roughly 350 gallons per minute. However; according to Jason Worwood recorded flow rates can

vary depending on the year by a factor of 10. The City of Levan and Sunroc are working

together to update Rose Bush and Tunnel Springs with flow meters to establish a more consistent

flow baseline. This will allow the City of Levan and Sunroc to detect immediate changes in flow

rates that may be caused by mining activities.

106.9. FACILITIES LAYOUT

The facilities at the Chicken Creek Mine include seven general areas: the Lower West

Pit, the Upper West Pit, the East Pit, West Operation Facilities area, and access roads for Lower

West Pit, Upper West Pit, and East Pit (Refer to Plate 105-2A and 105-28). There will be no

permanent structures at the mine, and processing on site will be limited to crushing materials and

screening.

Lower West Pit

Future mining in the Lower West Pit area will involve the construction of multiple 40-

foot highwalls and 4O-foot benches. The benches will daylight on the west of the pit, and will be

blended at a lH:lV (45") slope into the natural ground on the north, east, and south of the pit.
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Silt fencing and berms will be installed as needed around the perimeter of the pit. The pit floor

will be sloped so that it directs runoff towards a sedimentation pond on the east side of the pit

area, thereby preventing runoff and sediment discharges from adversely affecting adjacent

undisturbed areas. As the pit area is mined, the slope northeast toward the highwalls and away

from the undisturbed area will be maintained. Benches will also be sloped to drain toward the

face of the highwalls. The only facilities planned for the Lower West Pit are an access road

extending to the Upper West Pit, the operational facility adjacent to the canyon road, and

portable toilet facilities. The road and general layout of the Lower West Pit are shown on Plate

10s-2A.

Upper West Pit

Future mining in the Upper West Pit area will be the same as the Lower West Pit. Runoff

from the pit floor will be directed towards a sedimentation pond near the center of the pit area,

thereby preventing runoff and sediment discharges from adversely affecting adjacent undisturbed

areas. As the pit area is mined the slope north and east toward the highwalls and away from the

undisturbed area will be maintained. Upper West Pit facilities will be the same as the Lowe

West Pit. The road and general layout of the Upper West Pit are shown on Plate 105-2A.

West Operation Facilities

The West Operation Facilities is located adjacent to the canyon road. This area will be

used for stockpiling a portion of the topsoil from the Lower West Pit and West Operation

Facilities. The area will also include two piles of coarse and fine gypsum. Gypsum stockpiles

will vary in size as the crushed gypsum is hauled off site for further processing. Two existing

sediment ponds on the west and east side of the West Operation Facilities will be modified to

control runoff. The facilities layout for the West Operations Facility is shown on Plate I05-2A.

East Pit

Future mining in the East Pit will be similar to the West Pits. Broad channels within the

pit floor will direct runoff into sediment ponds located on the east and west side of the pit area,
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thereby prevent runoff and sediment discharges from adversely affecting adjacent undisturbed

areas. As the pit area is mined the slope north toward the highwalls and away from the

undisturbed area will be maintained. Benches will also be sloped to drain toward the face of the

adjacent highwall. To allow access to the top of the East Pit an access road will be constructed

along the west side of the East Pit. As the pit expands the road will be shortened and reclaimed.

Facilities planned for the East Pit consists of rock crushing and conveying equipment, temporary

piles of product and fines, portable toilet facilities, parking areas shown on plate 105-28.

The East Pit facilities will be located within the southwest area at the bottom of the East

Pit. These facilities will consist of a similar setup to the West Operation Facilities. Stockpiled

topsoil will be located within the southeast area of the East Pit and will increase in size as mining

operations continue. An existing sediment pond will be modified and an addition pond will be

constructed within the East Pit floor to control runoff. The facilities layout for the East

Operations Facility is shown on Plate 105-28.

Drainage Control

Drainage controls will be provided at all pits and the West Operation Facilities. As

indicated in Appendix 107-2, sedimentation ponds will be constructed to retain runoff resulting

from the lO-year, 24-hour storm. Spillways on all ponds will be designed to safely convey the

runoff from the 1 0-year , 24-hour storm followed by a 25-year, 6-hour storm. In addition

sediment ponds and channels will be designed to handle a 100-year, 30-minute storm. These

storms are more consistent with the Western United States. Sediment control ponds for the

Lower West Pit, West Operational Facilities, and the East Pit will consist of improving existing

ponds and the construction of additional ponds. As mining operations begin at the Upper West

Pit, a sediment pond will be constructed. Additionally anew pond will be constructed on the

east side of the pit floor of the East Mine. The large undisturbed area upstream of the West

Operation Facilities will be diverted around the facility. For further design information, see

Platesl06-1A and 106-lB.
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All pond locations shown on Plates 106-1A and 106-1B are approximate. Elevations and

locations will be adjusted as needed to fit site conditions; however, dimensions will be retained.

Runoff-control channels will be constructed along all roadways. Storm water will be

directed by these channels into sediment ponds. For further design information see Plates 106-

1A, 106-18, and 106-1C and Appendix 107-2.

Access Roads

Existing access roads will be improved, and additional road segments may be constructed

to provide access to the pits. Typical road sections are detailed in Figure 106-3. Unless they are

located in areas that will eventually be mined through, roads will be constructed with minimal

cut and fill grading.

106.10. EARTH MOVING OPERATIONS INFORMATION

The total volume of material to be mined is estimated to be 1,950,000 CY in the Lower

West Pit, 1,900,000 CY in the Upper West Pit, and 15,340,000 CY in the East Pit.
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R647-4.107. OPERATION PRACTICES.

IO7.I. PUBLIC SAFETY AND WELFARE

107.1.11 Shafts

There will be no shafts associated with the Chicken Creek Mine facilities.

107 .1.12. Waste Disposal

Trash and other debris will be collected and hauled from the Chicken Creek Mine to an

approved landfrll or transfer station by the Ace Disposal Company as needed. Sewage will be

collected in portable toilets during the temporary mining periods and hauled off as needed. All

waste materials associated with the mining operation will be properly disposed of in approved

off-site locations.

107.1.13. Exploration Plugging Program

No exploration has been conducted by Sunroc on and around the mine area using

techniques that require capping as explained in R647-4-108.

107.1.14. Warning Signs

Access to the site is off a maintained graded gravel road. Warning signs will be posted

where the access road diverges from the maintained gravel road toward the mine. Warning signs

will be posted around the perimeter of the mine to indicate to the public that mining and blasting

occur within the mining area. All traffic on roads near site will be temporarily stopped during

blasting operations. For more information on blasting plan see Appendix 109-4.

107.1.15. Highwall and Excavation Protection

Highwalls or significant excavations will exist on the property. The pit will have berms

located at the top of the highwalls as needed. To reduce the safety hazard, the final slopes of the

highwall will be reduced to 1H: lV or less as defined by R647-4-lll.7.
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107.2. DRAINAGES

The Upper West Pit is located at the top of two ridge lines; therefore runoff into the pit is

limited. The pit will be constructed so it is hydrologically isolated from adjacent drainages.

Berms and silt fencing will also be installed around the perimeter of the pits as needed. No

intermittent or perennial stream channels appear to exist within the pit. A sediment pond, West

Pond #1 (see Plate 106-lA), will be constructed to contain runoff from the pit. As the pit is

mined the elevation of West Pond #1 will change, however, the size will remain the same.

Runoff from the emergency spillway will flow down a natural channel that will be improved into

the ephemeral stream located west of the pit. From this stream runoff will follow the historic

path off site.

The Lower West Pit site is also located similarly to the Upper West Pit. The pit will be

constructed similar to the Upper West Pit. No intermittent or perennial stream channels appear

to exist within the pit. However, an intermittent or perennial stream is located down stream of

the pit. A sediment pond, West Pond #2 (see Plate 106-14), will be constructed to contain

runoff from the pit. As the pit is mined the elevation of West Pond#2 will change, however, the

size will remain the same. When mining activities are finished on the Lower West Pit a channel

will be constructed along the access road for the Upper West Pit. This access road will be

constructed along the pit wall. This channel will direct runoff from the access road for the Upper

West Pit to West Pond#2. Runoff from the emergency spillway will flow down a channel into

an intermittent or perennial stream located north of the pit. From this stream runoff will enter a

pipe and flow under the West Operation Facility to an outlet 100 feet from Chicken Creek. (See

Plate 106-1A)

The West Operation Facilities and Lower and Upper West Pit access road is located

generally at the bottom of a draw. Therefore, the drainages flowing into the facilities and access

road are large. An existing pond, West Pond #3 (see Plate 106-lA), upstream of the West

Operation Facilities will be improved to detain runoff from the upper part of the pit access road.

West Pond #3 will be located within an intermittent or perennial stream. A pipe will be located
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immediately upstream of West Pond #3 to channel upstream runoff under facilities allowing

runoff to daylight downstream of the facility. Berms and silt fencing will also be installed

around the perimeter of West Pond #3 and channels as necessary. During Reclamation this

stream will be restored.

Two additional ponds will be located within the West Operation Facilities. An existing

pond, West Pond #4 (see Plate 106-1,4.), located along the northwest side of the existing parking

area, above the exit to l't Street will be modified to retain runoff. West Pond #4 will intercept

runoff from the lower part of the pit access road and the west half of the facilities. An existing

pond, West pond #5, located along the northeast side of the facilities, above the entrance from I't

Street will be expanded to comply with design regulations. West Pond #5 will intercept runoff

from the east half of the facilities and overflow from the pond located upstream from the

facilities. (See Plate 106-1A)

The East Pit and Operation Facilities are located within the pit are located entirely within

its own watershed. A ridge on either side of the pit will contain runoff from the active mining

area. An existing pond, East Pond #1, located along the north side of Chicken Creek and west of

the access road to the East Pit will be expanded to comply with design regulations. West Pond

#1 will collect runoff from the west third of the pit area. An additional pond, East Pond #2,will

be constructed within the east side of the pit floor to collect runoff from the east two thirds of the

pit. The pit floor will be sloped to allow runoff to flow over the surface into two broad flat

channels along the west and east sides of pit floor. These channels will have a 10:1

horizontal:vertical sides, I foot depth, and the east channel will have a 10 foot wide bottom to

allow vehicles and equipment to travel across the channels. The west channel will flow to the

west side of the access road and then southwest into East Pond #1. The east channel will flow to

the east side then into the East Pond #2. The overflow from East Pond #1 will flow directly into

Chicken Creek. The overflow from East Pond #2 will flow into a channel along the north side of

the canyon road then into Chicken Creek. (See Plate 106-18)
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All pit floors will be constructed to slope toward the ponds. The ponds have been

designed to contain the discharge volume from the 10-year, 24-hour and the 1O0-year, 3O-minute

rainfall events, noncontiguous, during operating conditions, as calculated by the Soil

Conservation Service (SCS) Method using HydroCAD 2005 software. The ponds emergency

spillways were designed using FlowMaster v6.0. The pond spillway will also pass the peak flow

from the 25-year,6-hour storm event immediately following the l0-year,24-hotx event.

Appendix 107-2 presents the calculations for sizing the sediment and all other runoff control

structures.

107.3. EROSION CONTROL

All sedimentation ponds within the Upper and Lower West Pits, West Operation

Facilities, and East Pit will be constructed to accommodate the sediment yield from the pit area

during operational conditions. Total annual sediment yield for the Upper West Pit (West pond

#l) will be 423 cf. Total annual sediment yield for the Lower West Pit (West pond#2) will be

262 cf. Total annual sediment yields for the West Operation Facilities and access roads (West

ponds #3,#4, #5) will be 155 cf,62 cf, 98 cf, respectively. Total annual sediment yield for the

East Pit (East pond #l and#2) will be 345 cf and 980 cf, respectively.

Erosion volumes were calculated using a version of the Universal Soil Loss Equation

(USL) that has been modified for use in Utah (Isrealson et al, 1984). Erosion volume

calculations are detailed in Table 107-3.

107.4. DELETERIOUS MATERIALS

Other than excavation, crushing and separation of the gypsum into product (3" to /r") and

fines (less thenYz"), no other processing will occur at the West or East Site. Therefore, it is

anticipated that no deleterious materials will be generated or used on the West or East Sites. Any

materials that are used at either will be properly disposed of and/or stored to ensure that adverse

environmental effects are either eliminated or controlled to the extent possible.
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r07.s. soll,s

Soils on the mine permit area will be protected in accordance with the requirements of

Section 106.6 of this application. Existing soils will be stripped prior to disturbance in an area.

107.6. CONCURRENT RECLAMATION

Due to the expansive nature of the mining technique at both the Upper and Lower West

Pits and the East Pit no concurrent reclamation will occur within the pit areas themselves.

Disturbed areas that become unnecessary will be reclaimed as needed.

Due to large size and purity of the gypsum deposit and plant production rate, the mine

can operate for over 100 years. However, due to permitting limitations and changes within

permitting regulations this schedule is expected to change. This schedule is based on current

production rates and mining techniques. These requirements may change with market conditions

and plant production requirements.
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R647 -4-108. HOLE PLUGGING REQUTREMENTS.

No exploration holes have been drilled in the mine area. No oil and gas wells, water

production wells, or other boreholes have been identified in the mined area. If any holes are

drilled at the site, they will be plugged and abandoned in accordance with DOGM plugging

guidelines.

108-1 EarthFax Engineering, Inc.



Sunroc Corporation
Chicken Creek Mine

NOI Document
Mav.2009

R647.4.I09. IMPACT ASSESSMENT.

109.1. HYDROLOGY

The potential impact to the surface water systems from the Chicken Creek Mine is

increased sediment yield from the Upper and Lower West Pits and East Pit, roadways, and West

Operation Facilities. For all of the pits, this potential impact is minimized by the gently sloping

the floor of the mine pit which drains into the runoff control structures detailed in section 107.2

of this document. Other sedimentation ponds will be modified to control runoff from the West

Operation Facilities. Furthermore, sedimentation ponds have been designed to contain runoff

volume from a l0-year, 24-hour storm event in addition to 1 year of sediment discharge. Finally,

the sedimentation pond will contain a broad-crested weir spillway that will convey the peak flow

from the 25-year,6-hour storm event immediately following a 10-year, 24-hour event. Channels

have also been designed to safely convey a more intense 1O0-year, 30-minute storm.

109.2. THREATENED AND ENDANGERED SPECIES AND HABITAT

According to information from the National Forest Service one Golden Eagle nest is

located within one mile of the Chicken Creek Mine sites and three nests are within %mile of the

sites, see Figure T09-2. According to a report prepared by Mt. Nebo Scientific, Inc. dated

August 9,2000 the Golden Eagles are the only threatened, endangered or sensitive species that

are known to exist within or adjacent to the existing or proposed disturbed area associated with

the Chicken Creek Mine. According to this report five golden eagle nests existed within one

mile of the site in 2000; however the National Forest Service has recorded only four nests. This

report is presented in Appendix 1 09- 1 . The golden eagle nests within % mlle of the site will be

observed by the U.S. Fish and Wildlife Service for one week during golden eagle courtship and

nesting building periods, February 1 to March 1 depending on weather. During this week each

nest shall be observed for a four hour period each day to veriff occupancy of the nests, for more

information see Golden Eagle Monitoring Plan in Appendix 901-1. Mining activities for

Chicken Creek Mine will be modified to accommodate golden eagle nesting.
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Due to the infrequent operations at the site, no significant impacts to wildlife species are

expected from mining operations in the area. To accommodate winter grazing of elk, deer, and

other animals the mining will stop operations from the 15th of November to the I't of March.

As the existing disturbed area expands, vegetation will be removed. Vegetation will be

re-established in the area upon reclamation, as outlined in Section 110 of this permit application.

Future reclamation activities will, over time, aid in the restoration of vegetative communities and

wildlife habitats for those areas of the mine that are no longer needed for mine operations.

109.3. SOILS

Soil resources from the reclaimed pit areas and all additional disturbed areas will be

salvaged, stockpiled, and vegetated for future reclamation. Future impacts to the soil resources

of the area will occur. However, they will be temporary and will assist in future reclamation of

the site.

109.4. SLOPE STABILITY, EROSION, AIR QUALITY, AND PUBLIC HEALTH AND
SAFETY

The West Pits and the East Pit will contain a benched high wall with a maximum

anticipated bench height of 40 feet. The benches will be constructed so that the orientation of the

bedrock (strike and dip) enhances their stability. These areas will be sloped at a maximum slope

of 1.5H:lV. In the benched areas, the maximum interbench slope will be lH:lV, with bench

face angles of approximately 90". The natural geological formation of gypsum at the site

includes stable clifffaces and steep slopes that exceed 100 feet. These gypsum deposits are

several hundred feet thick and have few fissures or cracks within them. Furthermore, the

Arapien Shale layer appears to be horizontal at the Chicken Creek Mine location (Auby, 1991).

Slope stability will be monitored during pit construction and modified as necessary to create

stable slopes. In the benched area, the post-reclamation slopes will be reduced to a maximum

angle of 1.5H:1V for added stability and revegetation.
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For a copy of the Air Quality Permit see Appendix 109-4. According the Chicken Creek

Mine Air Quality Permit 150,000 tons of material can be mined and processed at the facility per

year. To control dust not related to crushing and screening rock water trucks will be used daily

or as needed on all pit and facility access roads on site and in all pit and parking areas.

Therefore, no dust problems are anticipated from the operation.

Public health and safety are protected by posting warning signs and placing berms at the

top of all highwalls and access roads as needed. During blasting operations bilingual signs,

barricades, and guards will be placed around the blast area to prevent public entry. Warning and

all clear sirens will also be used. All traffic on roads near site will be temporarily stopped during

blasting operations. It is anticipated that no magazines or related explosive equipment will be

stored on site. All federal, state, and related regulations will be followed if explosives are stored

onsite. All federal, state, and related regulations will be followed during blasting operations, see

blasting plan within Appendix 109-4.

109.5. MITIGATION ACTIONS

As discussed in this application, the actions proposed to construct the mine will help to

minimize the impacts to the surface water system, minimize the loss of additional soil materials,

and will, over time, aid in the reestablishment of vegetative communities and wildlife habitats.
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R647 -4.IIO. RECLAMATION PLAN.

110.1. CURRENT AND POSTMINING LAND USE

Prior land use(s):

Wildlife habitat and minins

Current land use(s):

Wildlife habitat and minins

Possible Projected or Prospective future land uses(s):

Wildlife habitat and recreation

IIO.2. RECLAMATION DESCRIPTION

General Description

This section presents a conceptual plan to reclaim the affected lands within the mine

permit boundaries and to blend the affected area into the surrounding undisturbed area once

mining operations are completed.

Following the completion of mining operations, the mine will be reclaimed to meet the

post-mining land use. Plates 110-1A and 110-1B present the proposed configuration of the final

reclaimed pit areas. The edge of the bench will be blasted off and used as fill material for the

bench surfaces. Blasted bench edge will have a slope of lH:1V and a fill slope on the benches of

1.5H:lV, see Figure 110-1. Fill stability for bench areas was calculated with a 1.3 factor of

safety to be 40o or 1.2H:1V, see Figure I l0-1 and Slope Stability in Appendix llI-2.

All runoff control structures will be reclaimed so that the site is stable and free-draining.

As benches are filled and cut to achieve a stable slope and as roads are regarded all berms open

diversion ditches and ponds will be reclaimed in a stable and free-draining way. Some channels

will be constructed to prevent surface erosion as vegetation is established. These channels will
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also prevent runoff from entering the canyon road and washing roadway sediment into Chicken

Creek.

Except for the benches that will be covered with fill, all disturbed areas will be ripped

when mining has been completed. Dozers will be used to regrade all slopes to their reclamation

configurations. The slopes will then be covered with soil and reseeded.

All roads will be reclaimed following mining. Some roadways will be needed during and

after reclamation for access to periodically inspect the site. Once a road is no longer needed, it

will be reclaimed. Roads will be reclaimed by ripping or disking the road surface. Some re-

contouring will likely be required to blend the road into the surrounding topography. All

reclaimed roads will be reseeded.

It is likely that many technical, economic and political changes will occur between now

and the time when reclamation begins. Sunroc retains the right to negotiate changes in the plan

prior to reclamation to incorporate new technology or to avoid unreasonable economic burden.

Revegetation

See Section 110.5 for revegetation description.

110.3. SURFACE FACILITIES TO REMAIN

All existing and proposed structures will be temporary and will be removed after mining

activities have ceased. The pits, roads, and parking areas will be re-contoured and reseeded.

110.4. DELETERIOUS MATERIALS

No deleterious materials will be used on-site and none will remain following mining.
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110.5. REVEGETATION PLANS

The rocky high desert terrain surrounding the proposed Chicken Creek Mine facility is

sparsely covered with shrubs, grasses, and Gambel's Oak, Mountain Mahogany, and Pinion-

Juniper forest (see Section 106.7). The primary uses of the land are wildlife habitat and mining.

The following plan for revegetating disturbed areas at the Chicken Creek Mine will aid in

returning the land use to an appropriate post-mining condition.

The area will be graded to approximate final contours, and then ripped to relieve

compaction. Ripping will be completed to a maximum depth of 2 feet. Final ripping depths will

be determined by the materials being ripped, to prevent incorporation of less desirable soil/rock

into more productive materials.

Following ripping, stockpiled soil will be applied to the ripped surface and left in a

roughened state. Based on amount of stockpiled topsoil from section 106.6 anticipated

stockpiled topsoil depths for the West Site will be 3" and the East Site will be 6". Rocks of

varying size will be placed within the surface to allow for natural appearance and moisture

accumulation. Following placement of the stockpiled soil and prior to application of the

reclamation seed mixes,hay and/or straw mulch or other suitable substitute with high organic

matter content, will be incorporated into the soil media atarate of 2 tons per acre. This will be

done to improve soil structure for aeration pu{poses, increase micropore space, and improve the

water-holding capacity of the soil. Incorporation of this mulch will occur either by plowing

along the contour, deep gouging, or a combination of these methods.

On slopes steeper than 2.5H: 1V, once the soil media are emplaced and either after or

during incorporation of the initial mulch (depending on the method); the surface soil will be

gouged across the slope to a depth of approximately 12 inches using the bucket of a trackhoe.

The purpose of this gouging will be to reduce compaction of the upper soil and to increase water

infiltration.
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Care will be taken to avoid deep gouging into poorer quality materials underlying the soil

materials. While it is recognizedthatthe deep gouging process may extend below the thickness

of the soils, the materials which will underlie the soil layer are neither acid- nor toxic-forming.

Therefore, if these materials are exposed, they will not create revegetation concerns.

Furthermore, wind and water transport of the adjacent soil will soon cover any exposed subsoils.

Table I l0-1 shows a tentative seed mix that will be used and the rate at which each type

of seed will be planted. The seed mix was recommended by the U.S. Bureau of Land

Management (BLM). All seeds will be incorporated with a small amount of mulch and applied

by hydroseeding or range drilling equipment, depending on slope and other considerations. All

seeding will take place during the fall of the year. Seeded areas will not be inigated to prevent

shallow rooting and decreased drought tolerance.

Following seeding, the disturbed areas will be mulched with an organic mulching

material. Application will be initiated at the top of the slope and working downhill. Organic

mulch will be applied at the rate of 1 ton per acre and anchored with a tackifier.

No grazing is expected to affect the mine area prior to bond release. Wildlife and stray

cattle may adversely impact revegetation efforts. lf grazing adversely affects revegetation

efforts, Sunroc will develop plans with the land management agency to protect establishment of

the vegetation.

Revegetation success will be evaluated based on Rule 111.13, of the DOGM General

Rules and Regulations, which stipulates that revegetated lands must achieve a surface cover of at

leastT}Yo of the representative vegetative communities surrounding the mine and that the

initiated vegetation must survive for three growing seasons without irrigation or soil

amendments. To veriff the prescribed level of cover and species diversity, these parameters will

be measured using the point count method at the end of the third growing season
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No erosion matting is proposed for the reclaimed surfaces.

110.6 STATEMENT OF CONDUCT

The Operator pledges to reclaim the site as outlined above.
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R647.4.II1. RECLAMATION PRACTICES.

111.T. PUBLIC SAFETY AND WELFARE

No shafts or tunnels are anticipated as part of the mining activities on this site.

All trash, extraneous debris and other materials will be removed periodically from the site

as part of the final site clean up and hauled to a landfill approved for the acceptance of such

waste, see section 107.1.12.

Currently, there are no exploration holes at the Chicken Creek Mine site. Any

exploration holes, which remain following mining, will be appropriately abandoned pursuant to

DOGM Guidelines.

No hazardous highwalls will remain following reclamation. The proposed reclamation

will replace highwalls with regraded slopes as discussed in Section 110.2.

The Chicken Creek Mine is located within a roadless area. All roads currently used or to

be build for access to mining activities will be removed, regarded, and revegetated after mining

activities have ended.

Procedures outlined in sections I07 .l .I4 and 109.4 and Appendix 109.4 will be followed

during blasting.

III.2. DRAINAGES

The all pits will be reclaimed so that drainage which flows through the mine area will

drain in a stable manner. All ponds, berms and silt fencing that were used to divert runoff from

the site during operations will be removed or reclaimed. Materials from the diversion berms will

be used in the reclamation to ensure that the reclaimed topography blends with the original

ground surface. Refer to Plates 110-1A and I l0-1B for a Reclamation Drainage Boundary Map.

lll-1 Earth Fax Engineering, Inc.
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111.3. EROSION CONTROL

During initial reclamation of the West Pits, all drainage from the site will be directed with

berms and silt fences to the historic drainage paths. During the final stages of reclamation

activities, after the area becomes erosionally stable, and vegetation is reestablished, the berms

and the silt fences will be removed.

During initial reclamation of the East Pit, all drainage from the site will be directed

towards East Pond #1. As East Pond #2 is regraded a channel will extend from the end of

Channel #2toEast Pond #1. If it is considered necessary, additional silt fencing rnay be

installed in specific areas to reduce sediment loss from the site. During the final stages of

reclamation activities, after the area becomes erosionally stable, and vegetation is reestablished,

East Pond #1 will be reclaimed and the silt fences will be removed.

III.4. DELETERIOUS MATERIALS

All materials used in the reclamation activities will be properly disposed of and/or stored

to ensure that adverse environmental effects are either eliminated or controlled to the extent

possible. As discussed previously, no materials have been or will be stored on the site that are

known to cause ahazard to the environment.

111.5. LAND USE

Completion of reclamation will result in the site area being in a condition that is capable

of supporting the proposed post-mining land use (see Section I l0.l ).

111.6. SLOPES

No waste or spoil piles will be left as part of the reclamation activities. Therefore, no

safety or erosion hazard will exist on-site.

rtt-2 EarthFax Engineering, Inc.



Sunroc Corporation
Chicken Creek Mine

NOI Document
May,2009

III.7. HIGITWALLS

As part of reclamation activities, the highwalls at all the pits will be reduced to a

maximum slope of 1.5H:1V in benched areas and lH:lV in non-benched areas, see Figure I l0-

1. During operations, berms will be placed along the perimeter of the highwall to prevent access.

111.8. ROADS AND PADS

All roads that are not part of the post-mining land use will be reclaimed in accordance

with Section 110.2.

111.9. DAMS AND IMPOUNDMENTS

As shown on Plate 110-1A, all sedimentation ponds at the West Site will be backfilled

during the final stages of reclamation. At the Upper West Pit an engineered reclamation channel

will be constructed from the bottom center of the wall, across the pit floor, in order to convey

any discharge from the pit area to the historic drainage path. All disturbed areas will be left in a

stable, free-draining condition.

At the Lower West Pit two engineered reclamation channels will be constructed in the

vicinity of the bottom center of the pit, across the pit floor, and along the abandoned roadway, in

order to intercept any discharge from the pit area and access road. This channel will direct all

runoff into the historic drain path toward the West Operation Facilities.

The sedimentation ponds at the West Operation Facilities will be backfilled during the

final stages of reclamation. Several engineered reclamation channels will be constructed to

intercept runoff and direct it toward Chicken Creek and around I't Street.

For Reclamation layout and details for East Pit area see Plate 110-1B. East Pit #2 willbe

backfilled during the final stages of reclamation and a channel will be constructed from the

spillway of East Pond #2 to East Pond # 1 . As vegetation and soil stability are established East
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Pond #1 will be backfilled and an engineered reclamation channel will be constructed to convey

any discharge from the East Pit area to Chicken Creek.

111.10. TRENCHES AND PITS

All trenches and pits resulting from the mining activities will be reclaimed to a maximum

slope of 1.5H: lV.

111.11. STRUCTURES AND EQUTPMENT

All temporary structures, equipment, and debris will be removed or buried.

III.I2. TOPSOI REDISTRIBUTION

Salvaged soils in the mine permit area will be redistributed in accordance with Section

110.5 of this application.

111.13. REVEGETATION

The revegetation seed mix includes a mix of native and introduced perennial species

which are suited to grow on the reclaimed site, provide basic soil and watershed protection, and

support the post-mining land use (see Section 110.5). The revegetation efforts will be considered

complete when the vegetation stand has survived three un-supplemented growing seasons and

has achieved a cover of 70 percent of the pre-mining ground cover. Once these conditions are

met, Sunroc will request the Division to release the bond for the site reclamation.

ttt-4 E arth Fax Engineering, Inc.
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R647-4-113. SURETY.

113.1. INTENT TO PROVIDE SURETY

Once the plans for the facilities are approved, Sunroc will post a surety to cover the

reclamation of the facilities.

113.2. SURETY COORDINATION WITH OTHER AGENCIES

No other sureties cover this property.

113.3. SURETY AMOUNT

The amount of the surety is based on the cost required to reclaim five years of

development of the West Pits and East Pit, as well as, the West Operation Facilities. The surety

amount totals $780,432.96. Surety calculations are presented in Table 113-l and Appendix 113-

1.

II3.4. SURETY TYPE

Sunroc will post a bond to cover the required reclamation costs as summarized in Table

113-1 and calculated in Appendix 113-1 after notification from the Division and prior to causing

any site disturbances. The bond will be a corporate surety bond from a surety company that is

licensed to do business in Utah. Furthermore, the surety company will be one that is listed in

"A.M. Best's Key Rating Guide" at arating of A- or better or will have a Financial Performance

Rating (FPR) of 8 or better, according to the "A.M. Best's Guide". The surety company also

will be continuously listed in the current issue of the U.S. Department of the Treasury Circular

570.

113.5. SURETY RELEASE

Following the completion of the required reclamation activities for each area of the mine

property, Sunroc will monitor the reclaimed areas. As these reclaimed areas meet the criteria for
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adequate reclamation, Sunroc will petition the Division for release the surety for that portion of

the operation.

113.6. SURETY ADJUSTMENTS AND REVISIONS

In accordance with existing DOGM Mining and Reclamation Regulations, the surety

agreement will be reviewed every five years.
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R647-4-1I4. FAILURE TO RECLAIM.

Sunroc understands that if it fails to conduct reclamation as outlined in this application,

the Division may, at the order of the Board of Oil, Gas, and Mining, conduct the outlined

reclamation. Further it understands that the cost and expenses of reclamation, covered by the

surety posted by Sunroc, may be forfeit under this condition.

TI4-I EarthFax Engineering, Inc.
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R647 -4-II5. CONFIDENTIAL INFORMATION.

No confidential information has been submitted as part of this application.
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R647.4.II6. PUBLIC NOTICE AND APPEALS.

Sunroc agrees to participate in the public notice and appeals process of the Mined Land

Reclamation rules.

I 16-l Earth Fax Engineering, Inc.
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R647-4-II7. NOTIFICATION OF SUSPENSION OR TERMINATION OF

OPERATIONS.

II7.I. SHORT.TERM SUSPENSION OF OPERATIONS

If for any reason Sunroc determines that operations at the Chicken Creek Mine should be

discontinued for a period of more than2 years, but not longer than 5 years, Sunroc will notiff the

Division of Oil Gas, and Mining. Upon request, Sunroc will provide the Division with such data

and information necessary to evaluate the status of the mining operation, the status of

compliance with the mining rules, and the probable future plans for the property.

II7.2. LONG-TERM SUSPENSION OF OPERATIONS

If for any reason Sunroc determines that operations at the Chicken Creek Mine should be

discontinued for a period of more than 5 years, Sunroc will notifu the Division of Oil Gas, and

Mining. Upon request, Sunroc will meet with the Division to conduct a site inspection to

evaluate the status of the mining operation, the status of compliance with the mining rules, and

the probable future plans for the property. Based on the future plans, Sunroc will allow regular

inspection of the property by the Division to ensure continued compliance.

Sunroc understands that if the operation is suspended for a period of longer than ten

years, the Division may require reclamation of the facility. Depending on future plans, Sunroc

reserves the right to appeal to the Board for an extension to the suspension period.
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R647 -4-II8. REVISIONS.

Any significant changes to the permit will be addressed through the revision process of

the Mined Land Reclamation rules.
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R6 47 .4.II9. AMENDMENTS.

For small or insignificant changes to the permit, Sunroc will work with Division

personnel on a case-by-case basis to determine the best way to address the proposed change.
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R647-4.I20. TRANSFER OF NOTICE OF INTENTION.

In the event that Sunroc desires to transfer ownership of the mining operation to another

entity, a Transfer of Notice of Intention form will be filed with the Division of Oil, Gas, and

Mining.
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R647-4-121. REPORTS.

On or before January 3 1st of each year, Sunroc will submit an Annual report of Mining

Operations describing its operations during the preceding year. This report will contain the

following:

Amount of ore and waste materials generated and disposition of such material;

Areas of reclamation performed during the year and any areas of new surface

disturbance; and

An updated map of surface disturbances.

Additionally, Sunroc will maintain complete records of mine operations and will make

these records available to the Division upon request.

o

a
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Figure 110-1
Typical Reclaimed Slope Cut and Fill Cross Section
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TABLE 106-1

DISTURBED ACREAGE SUMMARY
SUNROC CORPORATION
CHICKEN CREEK MINE

Notes:
The Upper West Pit is not scheduled for construction until the Lower West
Pit is completed (at least 2030)
The Life of Mine Disturbance Limit includes both the Upper and Lower
West Pits and East Pit as well as an additional buffer area to accommodate

rockfall and/or flyrock.

Area Name No. Acres
Life of Mine Disturbance Limit 285.5

East Pit (includine Op. Facilitv and Roadways) 53.5
West Op. Facilitv (includine Roadway to Lower West Pit) 15.9

Lower West Pit t6.6
Upoer West Pit Roadwav t.6
Upper West Pit t7.8
TOTAL DISTURBED AREA r05.4

EarthFax Engineering, Inc.
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TABLE 107-I
GENERAL SCHEDULE OF ANTICIPATED MINE OPERATIONS

SUNROC CORPORATION
CHICKEN CREEK MINE

Action fimins
EASTPIT
Oonstruct access road imorovements I week
Oonstruct runoffcontrol berm on nit floor 2 days
0onstruct sedimentation pond. South Pit 2 weeks

learins and Grubbine Ongoing, as needed
Sonstruct berms. install silt fencins Oneoins. as needed
Stockpile topsoil Onsoins. as needed
Drill/blast/load/haul - I vear
Improving sedimentation pond. South Pit - 2 weeks

learine and Grubbins Ongoing. as needed
lonstmct berms. install silt fencins Ongoins. as needed
Stockpile topsoil Cnsoins. as needed
Somplete East Pit *Anorox 100 vrs. after start ofoos.
LOWER WEST PIT
Sonstruct runoffcontrol berm on pit floor 2 davs
lonstruct sedimentation pond. Lower West Pit 2 weeks

learins and Grubbins Cngoing. as needed
lonstruct berms. install silt fencins Cngoing, as needed
Stockpile topsoil Cnsoine. as needed
Drill/blasVloadfraul Cnsoins. as needed
Complete Lower West Pit *Aporox 20 ws.
Reclaim Site I month
LOWERWESTPIT
Construct runoffcontrol berm on nit floor 2 days
Construct sedimentation pond. Upoer West Pit - 2 weeks
Extendina access road for Upper West Pit I month
Clearing and Grubbine Jnsoins. as needed

Construct berms. install silt fencine Jnsoins. as needed
Stockoile toosoil Jnsoins. as needed
Dril l/blast/load/haul Jngoins. as needed
Complete Uooer West Pit *Approx 100 yrs. after start ofops.
Reclaim Site I month

Notes:
Initiation date of operations is unknown.
Runoff and sedimentation control structures will be constructed prior to all disturbances.
Disturbance will be minimized for each phase of operations
Upper and Lower West Pit Ponds and Channels for controlling runoff will be adjusted and moved as needed.

*At current rate of extraction. Extraction rate may inrease in the future, however this is not anticipated at this time.

EarthFox Engineering, Inc.
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Table 107-3
Erosion Volume Calculations for Pond Watersheds

Chicken Creek Mine
Sunroc Corporation

A=RKLSVI'il
Annual Sediment Volume = A XArea/ Soil Densitv

Notes (icr all Sheets)

Erosion calculation method taken from lsrealson et al, 'l 984

R i8 taken from isoerodent maD of utah as 7.

Kistaken from Soils of Utah SoilErodibility Index [4ap to be betvr€en 0.1'1 and 0.20. Forthis site the greater value of0.20was used due to poor nature of
soil.

VMvalue-saletakenftomTable3(lsrealsonetal,1984)asfollows:0.35forundisturbedareas(brush), l.20 for regraded slop€s (compacted dozer
scraped across slope), 0.90 tordisturbed benches (rough krcgular t"acked alldirections), and 0.66 for rocky bench faces (undistu$ed except scraped).
Due to inegularities in disturbed slope areas an average of0.9 was used foralldisturbed areas.

Soil density assumed to be '1 I 0 pcf

West Pit Pond

Area No. Area Area (ac)

Upper
Elevtion

(ft)

Lower
Elevation

(ft)
LS length

(ft) LS R K VM A (Vaclvr)

Soil
Density

(ocfl

Annual
Sediment
Volume

(ft3)

West Pond #1 DWS #1 772,50a 17.73 7160 6780 880.00 0.43 7 0.4 0.9c 1.09 110 350.87

West Pond #1 DWS #2 197.851 4.54 6930 6780 430.00 0.35 7 0.4 0.9c 0.88 110 72.60

TOTAT 772.50a 17.73 423

Lower West Pit Pond

Area No. Area Area (ac)

Upper
Elevtion

(ft)

Lower
Elevation

(ft)
LS length

(ft) LS R K VM A (Vaclvr)

Soil
Density

(ocfl

Annual
Sediment
Volume

(ft3)

West Pond #2 DWS 780.592 17.92 6590 6320 847.00 0.32 7 0.4 0.9c 0.80 110 261.73

TOTAT 780.592 17.92 262

Page 1 of 3
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Chicken Creek Mine
Lower West Pit Pond

ruol otr"nt
May,2009

Area No. Area Area (ac)

Upper
Elevtion

(ft)

Lower
Elevation

(ft)
LS length

(ft) LS R K VM A (Vaclyr)

Soil
Density

(ocfl

Annual
Sediment
Volume

(ft3)

West Pond #3 DWS #1 20,227 0.4e 626C 6180 517.00 0.'t5 7 0.4 0.9c 0.39 110 3.29

West Pond #3 DWS #2 22,759 0.52 61 8C 6125 609.00 0.09 7 0.4 0.9c 0.23 110 2.16

West Pond #3 DWS #3 21053 0.48 612! 606C 493.00 0.13 7 0.4 0.9c 0.33 110 2.92

West Pond #3 DWS #4 24442 0.56 606( 598f 493.00 0.15 7 0.4 0.9c 0.3€ 110 3.91

West Pond #3 DWS #5 30284 0.70 5985 5880 694.00 0.15 7 0.4 0.9c 0.38 110 4.82

West Pond #3 DWS #6 63978 1.47 588C 5790 862.00 0.10 7 0.4 0.90 0.2e 110 7.03

West Pond #3 UWS #1 8107 0.19 584C 5734 298.00 0.36 7 0.4 0.35 0.35 110 1.18

West Pond #3 UWS #2 1 30833 3.00 641C 61 85 467.00 0.48 7 0.4 0.35 0.47 110 25.78

West Pond #3 UWS #3 96685 2.22 626C 6125 354.00 0.38 7 0.4 0.35 0.37 110 15.08

West Pond #3 UWS #4 80594 1.85 622C 6125 322.00 0.30 7 0.4 0.35 0.29 110 9.73

West Pond #3 UWS #5 6601 9 1.52 6120 5985 337.00 0.40 7 0.4 0.35 0.3€ 11C 10.82

West Pond #3 UWS #6 171049 3.93 6080 588C 489.00 0.41 7 0.4 0.35 0.4c 11C 28.62

u1/est Pond #3 UWS #7 218788 5.02 6050 579C 585.00 0.44 7 0.4 0.35 0.44 11C 39.78

TOTAL 954,818 21.92 155

Lower West Pit Pond

Area No. Area Area (ac)

Upper
Elevtion

(ft)

Lower
Elevation

(ft)
LS length

(ft) LS R K VM A (Uaclvr)

Soil
Density

(ocfl

Annual
Sediment
Volume

(ft3)

West Pond #4 DWS #1 18.500 0.42 5790 577C 493.0C 0.04 0.4 0.90 0.10 11C 0.79

West Pond #4 DWS #2 17.046 0.39 5770 571C 443.0C 0.14 0.4 0.90 0.34 11C 2.43

West Pond #4 DWS #3 16892 0.39 571C 567( 443.0C 0.09 0.4 0.90 0.23 11C 1.6C

West Pond #4 DWS #4 1 36548 3.13 565C 559t 394.0C 0.1 0.4 0.90 0.33 11C 18.9€

West Pond #4 UWS #1 93093 2.14 5920 5770 407.0c 0.37 0.4 0.35 0.36 11C 14.03

West Pond #4 UWS #2 57511 1.32 5785 5710 234.0C 0.32 7 0.4 0.35 0.31 11C 7.54

West Pond #4 UWS #3 6071 I 1.39 5790 5670 182.0C 0.6€ 7 0.4 0.35 0.65 110 16.38

TOTAT 400,309 9.1€ ol

Page 2 of 3
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Area No. Area Area (ac)

Upper
Elevtion

(ft)

Lower
Elevation

(ft)
LS length

(ft) LS R K VM A (Uaclvr)

Soil
Density

(ocfl

Annual
Sediment
Volume

(ft3)

West Pond #5 DWS 141.148 3.24 576C 5660 260.00 0.38 7 0.4 0.90 0.97 110 57.10

West Pond #5 UWS #1 39.067 0.90 582C 5665 285.00 0.54 7 0.4 0.35 0.53 110 8.69

West Pond #5 UWS #2 156941 3.60 596( 560€ 710.00 0.50 7 0.4 0.35 0.49 110 32.10

TOTAI 337,1 56 7.74 98

East Pit Pond

Area No. Area Area (ac)

Upper
Elevtion

(ft)

Lower
Elevation

(ft)
LS length

(ft) LS R K VM A (Vaclvr)

Soil
Density

(ocf)

Annual
Sediment
Volume

(ft3)

East Pond #1 DWS 643.895 14.78 6530 5675 1680.00 0.51 7 0.4 0.90 1.2e 11C 344.68

TOTAL 643.895 14.78 345

East Pit Pond

Area No. Area Area (ac)

Upper
Elevtion

(ft)

Lower
Elevation

(ft)
LS length

(ft) LS R K VM A (Vaclvr)

Soil
Density

(ocfl

Annual
Sediment
Volume

(ft3)

East Pond #2 DWS 1,614,91C 37.07 6580 572C 1490.0C 0.58 0.4 0.90 1.45 11C 980.42

TOTAT 1,614,91C 37.07 980

Page 3 of 3
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Chicken Creek Mine

TABLE I IO-1

SEED MIX AND APPLICATION RATES
SUNROC COMPANY

CHICKEN CREEK MINE

NOI Document
Mav.2009

Seed Type
Application Rate

flbs ofnure live seed/acre)
Utah servicebe rry-utahensis 1.500
\4fu ominq saqebrush-Tridentata \Afu ominq 0.750
Birch-leaf mountain mahoqany-Montanus 3.750
Brubber rabbitbrush-nauseosus 0.225
\Mr ite varrow-millefoliu m 0.075
Blue flax-lewisii 0.750
Northern sweetvetch-Boreale 2.250
Firecracker penstemon-eatonii 0.375
Palmer penstemon-palmeri 0.375
thlcksplke wheatqrass-lanceolatus 1.500
Slender wheato rasstrachvcaulus 2.250
Rveorass-smithii 1.500
Rveorass-soicatus 2.250
Needleqrass-hvmenoides 1.500
Iotal 19.050

EarthFax Engineering, Inc.



Sunroc Corporation
Chicken Creek Mine

NOI Document
Mav.2009

TABLE 113-1

SURETY ESTIMATE SUMMARY
SUNROC CORPORATION
CHICKEN CREEK MINE

Note: Location Factor taken from RSMeans Site Work and Landscape Cost Data 2008 for Price, UT
Bond estimate only for East and Lower West Pit. Upper West Pit will not be constructed until at least 2030

Refer to Appendix I l3-l for a detailed surety tabulation

DIRECT COSTS
RSMEANS ITEMS
CLEANUP, REMOVAL. DEMOLITION/BURIAL OF FACILITIES/STRUCTURES
REMOVAL/DISPOSAL OF HAZARDOUS MATERIALS
BACKFILLING, GRADING, AND CONTOURING s 456.368.55
SOIL MATERIAL REDISTRIBUTION AND STABILIZATION $ 13.662.84
RIPPING PIT FLOORS. ACCESS ROADS. SLOPES s 50.739.33
DRAINAGE RECONSTRUCTION s 27.687.25
MULCHING/REVEGETATION s 85.38 r.50

SUBTOTAL RSMEANS ITEMS s 633.839.47

,R(77.6%\ CITY COST INDEX (77.6%\ $ ( 141.980.04)
ITEMS ESTIMATED WITHOUT USING RS MEANS
GENERAL SITE CLEANUP s 2.000.00

SUBTOTAL NON.RSMEANS ITEMS s 2.000.00

TOTAL DIRECT COSTS s 493.859.43

INDIRECT COSTS
MOB/DEMOB (5%) s24.692.97
CONTINCENCTES (IO%) s49.385.94
CONTRACTOR OVERHEAD AND PROFIT (IO%) $49.38s.94
RECLAMATION MANAGEMENT FEE (IO%) $49.385.94

TOTAL INDIRECT COSTS s172.850.80

SUBTOTAL RECLAMATION COST s666.710.23

ESCALATION (3.20%) OVER 5 YEARS sl13.722.73

TOTAL RECLAMATION COST s780.432.96

Earth Fax Engineering, Inc.
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APPENDIX 104-1

MINING CLAIM AND

LAND OWNERSHIP DOCUMENTATION

NOI Document
Mav.2009

E arth Fqx Engineering, Inc
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APPENDIX 106.1

SOIL DESCRIPTIONS AND SOIL

LETTER FROM

MT. NEBO SCIENTIFIC, INC.

NOI Document
May,2009
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SOIL RESOURCES
OF THE

LEVAN GYPSUM MINE

INTRODUCTTON

General Site Descriotion

Geneva Rock has an active gypsum mine in Juab County, Utah. The gypsum mine is located

approximately 2 miles east of the town ofl,evan. This area is on the west slope of the San Pitch

Mountains also known as the Gunnison Plateau. Elevation of the study site ranged from

approximately 5,500 ft to nearly 7,500 ft above sea level.

Existing plant communities of the study site were comprised of mountain brush and other

associated tree and shrub cornmunities. These communities are described in greater detail in the

section called "Vegetation of the Levan Gypsum Mine" of this report. Aside from one area that

has been proposed for future disturbance. in about 5 years, rnost of the disturbance to the resident

soils have already been effected by mining activities.

The following soils types were located within the permit area of the Levan Gypsum Mine

according to the Natural Resources Conservation Service (NRCS):

XB-Xeric Torriorthents-Rock outcrop complex, steep
LeF-Lundy-Rock outcrop complex, 30 to 70 percent slopes
RpD-Rofiss gravelly clay loanl 4 to l5 percent slopes.



Color photographs have been included in this report that show the native soils and the plant

communities that grow on them. The disturbed soils are also shown in one of the photographs.

METHODS

Field work was conducted at the site in July and August 2000 to confirm some of the infiormation

about the soils in the area as described by the NRCS. Although composite sampling was done on

the disturbed soils of the mine site, no soil pits were dug in the native, undisturbed soils in the

area. The soil descriptions below were taken direotly from the Soil Survey of Fairfield-Nephi

Area, Utah [USDA, Soil Conservation Service (1984)]. A map showing the location of each soil

type is shown on the soils map included in this report.

Soil sampling was conducted on the disturbed "soil" material that remains following mining

activities. Composite samples were made in specific locations throughout current mine area. At

these locations ten (10) subsamples were taken and mixed together to form one composite sample

(e.g. Cl = ten subsamples from a specific area mixed together). The lab results should provide

important information in preparation of the reclamation and revegetation plan. Sample locations

are shown on the Soil Resource map included in this report.

L



RESULTS

)F - Xeri c To rdo..4hsnt s-Rq-c-k_gu tcro p co mplex. ste-ep

This map unit is on hillsides. Slopes are 30 to 70 percent and are medium in length and convex. In

most areas the present vegetation is mainly a sparse cover of shrubs. Elevation is 5,600 to 7,600

feet. The average annual precipitation is 12 to 16 inches, the mean annual air temperature is 45 to

52 degrees F, and the average freeze-free season is 100 to 140 days.

This unit is about 60 percent Xeric Tomiorthents, 30 to 70 peroent slopes, and 20 percent Rock

outcrop. The Xeric Torriorthents is on side slopes, and the Rock outcrop is on ridges and

escarpmeilts. The components of this unit are so intricately intermingled that it was not practical

to map them separately at the scale used.

Included in this unit are about l0 percent Rofiss gravelly clay loam, 4 to 15 percent slopes, and 5

percent Manila loam, 8 to 15 percent slopes, on alluvial fans, and 5 percent Lizzant very cobbly

loam, dry, 30 to 60 percent slopes, on hillsides. The percentage of these included soils varies from

one area to another.

The Xeric Torriorthents are shallow to moderately deep and well drained. They formed in

residuum and colluvium derived dominantly from shale. These soils are variable but commonly the

surface layer is shaly and very shaly loam to clay loam about 3 inches thick. The underlyingo



material is shaly and very shaly clay loam to silty clay about 4 to 37 inches thick. Bedrock is at a

depth of 7 to 40 inches. Depth to bedrock ranges from l0 to 40 inches.

Permeability of the Xeric Toniorthents is slow or very slow. Available water capacity is about I

inch to 2 inches. Water supplying capacity is 2 to 5 inches. Effective rooting depth is 10 to 40

inches. The organic matter content of the sur ce layer is 0 to 2 percent. Runoffis rapid, and the

hazard ofwater erosion is high.

Rock outcrop consists of exposures of barren shale, mainly on escarpments and ridges. This unit

is used for wildlife habitat. The potential plant community on this soil is about 20 percent

perennial grasses, 10 percent forbs, and 70 percent shrubs. Important plant species are birchleaf

mountain mahogany, bluebunch wheatgrass, and Sandberg bluegrass. Because the soil is steep and

'shallow, 
grazing management practioes are poorly suited to this unit.

This unit is poorly suited to recreation and homesite development. The main limitations are the

steepness of slope and the shallow depth of the soil to bedrock. This map unit is in capability unit

Mls-U3, nonirrigated.

I.pF-L:lIdy-Rock outcrop complex. 30 to 70 percent s.lgpq$

This map unit is on mountainsides and hillsides.

present vegetation is mainly grasses and shrubs.

Slopes are long and convex. In most areas the

Elevation is 5,600 to 8,100 feet. The average



annual preoipitation is 14 to 18 inches, the mean annualair temperature is 4l to 45 degrees F, and

the average freeze-free season is 70 to I l0 days.

This unit is about 60 percent Lundy very cobbly loam, 30 to 70 percent slopes, and 20 percent

Rock outcrop. The components ofthis unit are so intricately intermingled that it was not practical

to map them separately at the scale used.

Included in this unit are about 5 percent Atepic shaly loam, l0 to 40 percent slopes; 5 percent

Lizzant very cobbly loam, 8 to 30 percent slopes; and 5 percent Lodar very cobbly loam, 30 to 70

percent slopes, on hillsides, Borvant cobbly loam, 8 to 25 percent slopes, on alluvial fans, also

makes up five percent of this unit. The percentage of these included soils varies from one area to

another. The Lundy soil is shallow and somewhat excessively drained. It formed in colluvium and

residuum derived dominantly from limestone and sandstone. Typically, the surface layer is dark

brown very cobbly loam about 6 inches thick. The underlying material is pale brown and brown

very cobbly loam about l3 inches thick.

Limestone is at a depth of 19 inches. Depth to limestone ranges from l0 to Z0 inches,

Permeability of the Lundy soil is moderate. Available water capacity is about I inch to 2 inches,

Water supplying capacity is 2 to 4 inches. Effective rooting depth is l0 to 20 inches. The organic

matter content of the surface layer is I to 3 percent. Runoffis medium, and the hazard of water

erosion is slight.



Rock outcrop consists of exposures of barren bedrock, mainly on escarpments and ridges.

This unit is used as rangeland and for wildlife habitat. The potential plant community on the

Lundy soil is about 65 percent perennialgrasses, 3 percent forbs, 7 percent shrubs, and 25 percent

trees. Important plant species are bluebunch wheatgrass, Utah juniper, Indian ricegrass, and black

sagebrush. The normal expected yield of total air-dried herbage is about 1,500 pounds per acre.

Because of the steepness of slopes and shallow depth to bedrock, grazingmanagement practices

are poorly suited to this unit.

This unit is poorly suited to recreational uses and homesite development. The main limitations are

slope, stoniness, shallow depth to bedrock, and Rock outcrop. This map unit is in capability unit

vlls-u3J, nonirrigated. The range site is upland shallow Loam (Juniper).

RpD.-.Rofiss gravelly clay lgam. 4 to l5 percent slopq$.

This very deep, well drained soil is on alluvial fans. It formed in alluvium derived dominantly from

shale. Slopes are medium in length and are convex. In most areas the present vegetation is mainly

grasses and shrubs. Elevation is 5,100 to 5,500 feet. The average annual precipitation is about 12

to 14 inches, the mean annual air temperature is 45 to 52 degrees F, and the freeze-free season is

100 to 140 davs.

Typically, the surface layer is pale brown gravelly clay loam about 12 inches thiok, Below this to a

depth of 60 inches or more is light gray very gravelly clay loam to extremely gravelly clay loam.



Inoluded in this unit are about 5 percent Donnardo stony loam,2 to 8 percent slopes, on alluvial

fans, and 5 percent Xeric Torriorthents, 30 to 70 percent slopes, on hillsides. The percentage of

these included soils varies from one area to another.

Permeability of this Rofiss soil is moderately slow. Available water capacity is 3.5 to ? inches.

Water supplying capacity is 6.5 to 8 inches. Effective rooting depth is 60 inches or more. The

organic matter content of the surface layer is I to 2 percent. Runoffis medium, and the hazard of

water erosion is moderate.

This unit is used as rangeland and for wildlife habitat and irigated pasture, The potential plant

community on this soil is about 65 percent perennial grasses, 15 percent forbs, and 20 percent

shrubs. Important plant species are bluebunch wheatgrass, Wyoming big sagebrush, muttongrass,

needle-and-thread, Nevada bluegrass, and antelope bitterbrush. The normal expected yield of total

air-dried herbage is about 975 pounds per acre.

Management practices needed to maintain or improve the vegetation include proper grazing use,

proper seasonal use, good water distribution, and a planned grazing system. Dense stands of big

sagebrush may develop as a result of continuous overgrazing. Brush management by prescribed

burning or chemical or rnechanical treatment and proper gradnguse can improve deteriorated

rangeland. Where brush is managed by these methods, however, the soil may be subject to a

higher hazard of erosion.

This unit is suited to range seeding. Plants suitable for seeding include Whitmar wheatgrass,



slender wheatgrass, antelope bitterbrush, and species of the potential plant community for which

seed or stock is available.

If this unit is used for hay and pasture, the main limitations are the high content of gravel and the

strong alkalinity of the soil. If this unit is used for recreation or homesite development, the main

lirnitations are small stones and slope. Erosion is a hazard in the steeper areas. Only the part of the

site that is used for construction should be disturbed. In sumrner, imigation is required for lawns,

shrubs, vines, shade trees, and ornamental trees.

This unit is in capability units IVs-24, irrigated, and Vls- U4, nonirri gated. The range site is

Upland Stony Loam.

Laboratory Results

The following Table I shows the laboratory results from sampling the disturbed "soil" material, or

that material that is left behind for reolamation following mining activities.



TABLE 1: Laboratory results from disturbcd "soils" at the Levan Gypsum Minc

SAMPLD NO. *

PARAMETERS cl c2 c3 C4

Nitrate-Nitrogen (pprn N) I10.53 26.54 13.32 7.68

Phosphorus (ppm P) 0.34 4,52 4.35 J.lJ

Potassium (ppm K) 44.80 44.80 105.60 92.80

Salinity-ECe (mmhoVcm) 2.70 2.35 3.40 2.50

Calcium (ppm Ca) 1008.00 896.80 1278.00 80?.50

Magnesium (ppm Na) 53.1',t 67.00 259,30 190.20

Sodium (ppm Na) 86.26 67.39 60.61 32.4'7

Sodium Adsorption Ratio (SAR) 0.72 0.s8 0.40 0.27

Total Nitrogen (ppm Tot. N) 348.21 852.77 909.62 341. I r

Calcium Carbonate (% CaCOr) 25.67 41.83 52,74 60.62

Perccnt Gravel (7o) 36.77 33.90 50.68 48.60

Percent Moisture Saturation (7o) 55.3 t 51.35 49.87 42.07

pH 7.36 7.38 7.41 7.69

Sand (7o) 47.04 47.92 42.56 42.92

Silt (7o) 24.12 25.44 2r.52 24.80

Clay (o/o) 28.28 26.64 ?{ q? 32.28

Texture Sandy CIay loam Sandy Clay Loam Clay Loam Clay Loanr

Organic Matter (%) 0.72 t.69 2.66 0.92

Each sample is a 'tomposite"made by taking ten (10) subsarnples and mixing them together to rnake one (1) sample.
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General Mi[e Area Soil Types (a1so shovs disturbed areas)

Area Soil Types (foreground)
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VEGETATTON & WILDLIFE
OF THE

LEVAN GYPSUM MINE

INTRODUCTTON

General Site Description

Geneva Rock has an active gypsum mine in Juab County, Utah. The gypsum mine is located

approxirnately 2 miles east of the town oflevan. This area is on the west slope of the San Pitch

Mountains also known as the Gunnison Plateau. Elevation of the study site ranged from

approximately 5,500 ft to nearly 7,500 ft above sea level.

Existing plant communities of the study site were comprised of mountain brush and other

associated tree and shrub communities. These communities are described in greater detail in the

following sections of this report. Aside from one area that has been proposed for future

disturbance in about 5 years, most of the disturbance to the native plant cornmunities have already

been effeoted by mining activities. The intent of this report is to describe the natural, undisturbed

plant communities that are similar and adjacent to those that have been impacted by mining

activities. The description of these communities should drive the final revegetation plan and

provide data for reasonable success standards to achieve the goals for post-mining landuse.



METHODS

Updated threatened, endangered and sensitive species lists for those species known to exist in the

Uinta National Forest were provided by the USDA Forest Service. Species on these lists were

evaluated when the work was done in the field and in preparation of this report.

Vegetation sampling methodologies used herein were performed in accordance with the guidelines

supplied by the State of Utah, Division of Oil, Gas and Mining (DOGM). Quantitative and

qualitative data were taken on the vegetation of the areas that had not been disturbed by mining

activities in July and August 2000. The sample areas were adjacent to the previous disturbances,

and in the same plant communities where mining has already taken place, but had not been

disturbed or other-wise impacted by previous mining operations.

Transecl,a[l.d_Ouadrat Placemg-$l

Transect lines for sampling were placed in areas that appeared to be representative of the

disturbance that has occurred at the site. A vegetation map of the permit area has been prepared

for this report. This map also shows the locations of the sample transeot lines.

Random/regular placement of sampling quadrats were designed to decrease bias, yet encompass a

variety of surface areas. Once the transect lines were placed, regular points were then marked on

them. From these marks, a random number dictated the direction and distance to place theo



quadrats at right angles from the transect lines.

CoJer. FrequqnE_and Cgispositi on

Cover estimates were made by using ocular methods with meter square quadrats. Species

composition and relative frequencies (the relative number a given species is present in a sample)

were also assessed from the quadrats, Additional information recorded on the raw data sheets

were: estimated precipitation, slopq exposure, grazinguse, animal disturbance and other

appropriate notes. Plant nomenclature followed Welsh et al. (1993).

Woody Plant Spe-Qies Density

Density ofwoody plant species of the areas were recorded using a distance method called the

point-quarter. In this method, random points were placed on the sample sites and measured into

four quarters. The distances to the nearest woody plant species were then recorded in each

quarter. The average point-to-individual distance was equal to the square root of the mean area

per individual.

Sample Adeouacv

Because each transect site was so different (thus increasing variability) and the sample data were

ultimately "lumped" together to provide average values, sample adequacy formulas were not



applied to the data.

Wildlife

Information on the resident wildlife was done by accessing the State of Utah, Division of Wildlife

Resource (DVIIR) GIS database for the study area.

Photographs-

Color photographs of the sample areas were taken at the time of sampling and have been

submitted with this report.

RESULTS

Vegetation

The plant communities of the Levan Gypsurn Mine study site were generally comprised of

mountain brush and shrubland oommunities. Community structure varied as a result of soil,

exposure and other physiognomic features. For example, the steeper and drier sites appeared to

support relatively more alder-leaf mountain mahogany (Cercocarpus montanus) but when the

slope angle somewhat decreased, or had less exposure to the sun, soil depth appeared greater and

more Gambel's oak (Quercus gambelii) was present. Therefore, there were areas that were

dominated almost exclusively by mountain mahogany, whereas other areas were comprised mainly



of Gambel's oak [see photo "GeneralPlant Communities (i of 2)]. Although the trees were

scattered over the entire study site, there were other areas where pinyon pine (Pinus edulis) and

Utah Juniper (Juniperus osterosperma) trees became major components, Still other patches, some

of which were quite substantial, of greenleaf manzanita (Arctostaphylos patula) were not

uncommon. One area in the somewhat mid- to lower- elevations was comprised of rnore grass

cover than all other communities observed. The dominant species here were slender wheatgrass

(Elymus trachycaulus) and mountain mahogany.

The lowest elevations of the study site were comprised of a riparian community adjacent to

Chicken Creek, and by a Big SagebrushlGrass (,4rtemisia tridentata and Elymus spicatus)

community at a stightly higher elevation where alluvial material had been deposited [see photo

"General Plant Communities (2 of 2)1. Although not abundant, the highest elevations of the

permit area supported some conifer species. A vegetation map for the entire permit area of the

Levan Gypsum Mine site has been prepared and included with this report .

Much of the areaaffected by mining operations were those communities that fell somewhat

transitional between the communities described above * or was comprised of a fair representation

of both mountain mahogany and Gambel's oak with scattered pinyon pine and juniper trees. The

transect lines for quantitative sampling were placed in these areas - some of them were dominated

by the oakbrush whereas others were dominated by the mountain mahogany. Transect No, 1 was

placed in an area that had much total living cover and was dominated by mountain mahogany (see

photo "Transect No. l"). Transect No. 2 has much less total living cover and was dorninated by



Gambel's oak (see photo "Transect No. 2"). Finally, a few samples were then placed in the more

grassy areas also mentioned above (See photo "Transect No. 3"). The number of samples per

transect was based on the relative importance by total acreage of that particular community. In

other words, the sample transects were plaoed in areas that seemed to represent the most common

plant communities and those that were most affected by mining operations. The transect data

were "lumped" together in the summaries and analyses as another measure to provide appropriate

data to represent the site as a whole and to simplify the standards for final reclamation.

Quantitative sampling in three different areas suggested that the average total living understory

cover was 40-40Yo, whereas the overstory cover was estimated to be only 1.80%. Litter,

bareground and rock were estimated at ll.\}yo,10.00% and 38.60%, respectively (Table 1-A).

Composition by lifeform showed that the woody species represented 76.65% of the total living

understory cover, whereas, grasses were 20.98To and forbs were only 2.37%o (Table l-B).

The most common plant species by cover and frequency was mountain mahogany that average

18.60yo cover and was present in 60.00% of the quadrats (Table l-C). The next most common

species was Gambel's oak which comprised a total cover of 5.00% with a frequency of 20.0Q%.

Forbs were nearly negligible in the analyses all comprising less that 1.00% total cover. In most

quadrats, grasses were also uncommon, however, some of the samples were placed in an area

where grasses were common. The most prevalent speoies in this area were slender wheatgrass.

Woody species density measurements were also taken on the undisturbed areas of the mine site.
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The total number of individuals per acre was 3,203 (Table 2). The most common woody species

were also mountain mahogany and Gambel's oak.

Wildlife

A site-specific search was done using the State of Utah, Division of Wildlife Resource's GIS

database. The search focused on high-profile, sensitive, rare, threatened and endangered wildlife

species.

Results of the search showed that there are a total of five golden eagle nests withing a one-mile

radius of the project area, three of whioh were within 0.5 miles from the area. There was no sage

grouse habitat in the area. The project area is within the range for black bear. There were no

sensitive, rare, threatened or endangered invertebrate species shown to be in the area. The

database showed that elk use the area for summer and winter range, but not for calving.

Although deer summer range is somewhat higher and not on the project area, the site is used by

them for winter range, The are4 however, is probably not used by deer for their fawning

activities. Finally, the Chicken Creek riparian area is used extensively by many bird species,

Tlr{gptened. E$dgpgered & Sensitive Species

Other than the bald eagle nests described above, no federally listed threatened or endangered (or

sensitive) plant or animal species were observed or are known to be present on the study site.



SUMMARY & DISCUSSION

A description ofthe plant communities and critical wildlife species of an area that is currently

being mined for gypsum has been reported with this document. The primary purpose of the study

was to provide qualitative descriptions and quantitative data for plant communities that have been

impacted by the mining operations so that the information can be used to drive the final

revegetation plan to present a reasonable set ofsuccess standards to achieve the goals for post-

mining landuse. Additionally, the study focused on high-profile, sensitive, rarg threatened or

endangered wildlife and plant species.

The limit to the extent of disturbance to the existing plant communities and wildlife habitats by

current mining activities has been made for the next 5 years. Another undisturbed area planned

for future mining activities has proposed (see photo "Future Mine Area"). The vegetation in this

area has been mapped for the scope of this report, but prior to disturbing these areas in the future,

an amendment to the mining plan will be submitted to the State of Utah, Division of Oil, Gas &

Mining including quantitative data summaries that specifically address the plant communities that

will be impacted.



TABLE 1: Summary of total cover, composition and cover by species of the undisturbed areas of
the Levan Gypsum Mine.

A.

TOIAI, CO\TER

Overstory
Understory
Total Living
Litter
Bareground
Rock

3 MEAN
COVER

t. 80
40. 40
42.20
11.00
10.00
38.60

STANDARD
DEVIATION

"t.86
20. 05
19. 95

9.2'7
7. 3s

23 .56

SAMPI,E
SI ZE

25
25
25
25
)r\
OR

B.

COMFOSIrION

Shrubs
Forbs
Grasses

PERCENT

'16.65
2.31

20. 98

STAI{DARD
DEVIATION

34.L1
5. 8?

35. 1t

SAMPLE
SI ZE

25
25
25

C.

COVER BY SPECIES

Ifges & Shrubs (overstory)
Juniperus osteo.sperma
Puercus gambelii

Trees & thql+hs (understory)
Cercocarpus montanus
Chrysothamnus depres.sus
.Juniperus os teosperrna
LeptodactyTon pungens
Mahonia repens
Pachystima myrsinites
Peraphy J Jurn ramos jss jmurn

Quercus gambeJii

Forbs
Cryptantha sp.
Machaerantj:era canescens
Stel.Jarja jamesiana
Wyethia ampJ.exicauJis

Grasgeq
Stipa hlznenoides
EJyznu s traclrycauJ. us

8 MEAN
COVER

a.2a
1. 60

18.60
L.20
0. 60
3.40
1.52
1.40
L.40
5. 00

0. 32
o.28
0. 08
o.20

1. B0
4.60

STANDARD
DEVIATION

0. 98
7.84

21.33
4 ,07
2.94
5. 04
3.01
3. 01
6.86

j.3,64

1 1)
t_. 04
0. 39
0.98

?.05
9.'16

sAI'{P],E
SIZE

RELATIVE
F'REQUENCY

4.00
4.00

60. 00
L2.00
4.00

36. 00
24.00
20. 00

4.00
20. 00

8 ,00
8.00
4.00
4.00

8.00
20. 00

25
25

25
25
25
25
25

25
25

25
25
25
25

25
25
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TAFLE 2: Summary for woody species density of the undisturbed areas of the Levan Gypsum
Mine.

A.

WOODY SPECIES DENSITY

.Artemisia tridentata
Cercocarpus montanus
Chrysothamnus depres.su.s
Gutieryezia sarot]:rae
Juniperus osteosperna
Mahonia repens
Pachys tima rnyrsinj tes
Peraphyl lurn ranosjssjmum
Pinus edu]is
Quersus gambelii

NUMBER/ACRE

32.03
t_889.95

160. L?
32.03
32. 03

320. 33
96. 10
64 .07
32.03

544._E_q

32-AE*3iTOTAI
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COLOR PHOTOGRAPHS



General Plant ConnuniEies (1 of 2)

General Plant Connunities (2 of



Transect No. I

Transect No,2



TransecE No. 3

Future Mioe Area



Sunroc Corporation
Chicken Creek Mine

NOI Document
May,2009

APPENDIXIOT.2

OPERATIONAL HYDROLOGY CALCULATIONS

Earth Fax Engineering, Inc



Sunroc Corporation
Chicken Creek Mine

Operational Hydrology Calculation Summary
Chicken Creek Mine

NOlDocument
May,2009

Ghannel and Parameterc

Channel /
Reach X-section

100yr, 0.shr
Max Flow

(cfs)

AVg.
Slope
(fuft)

Max
Depth (ft)

Max
Vel.
(fps)

u50

Riprap
(in) Manning's n*

East #1 1 25.1 0.0724 0.59 7.90 6 0.022

East #2 63.91 0.0344 0.64 7.43 6 0.022

West #1 1' 5.09 0.0286 0.37 3.72 2 0.022

West #2 15.09 0.0175 0.61 4.04 2 0.022

West tl4 / #0 1.66 0.4199 0.38 5.87 3 0.050

West ff4 / #1 1.41 0.5185 0.34 6.09 6 0.050

Westl4 l#2 2.28 0.2813 0.46 5.47 4 0.050

West #5 / #1 0.58 0.0903 0.25 4.70 3 0.220

West #5 / #2 1.17 0.1 308 0.30 6.42 4 0.220

West #5 / #3 1.54 0.1511 0.33 7.27 6 0.220

West #5 / #4 1.85 0.1 506 0.35 7.60 6 0.022

West #5 / #5 2.34 0.1 038 0.41 7.01 6 0.022

West #5 / #6 3.3 0.1 968 0.41 9.71 6 0.022

West #6 / #1
2h:1 v
slopes lo.7'i 0.53 0.1500 0.22 5.54 3 0.022

West #6 / #2 0.77 0.0194 0.37 2.83 2 0.022

west #6 / #3 1 0.3838 0.23 9.26 I 0.022

West#7 l#2 :it;J.vl' 6.28 0.1539 0.55 10.43 I 0.022
Pipe

West #2 )1,' 1.46 0.3984 0.24 10.15 I 0.025
*Adjusted for riprap size according to USDOT FHWA HEC No. 11 and NUREG/CR 4651 (see Appx 107-2).
n = 0.0456 X (Dso X S)015ewhere D5s (inches) is the mean riprap diameter and S (fUft) is the channel slope.
n values of 0.022 assume new clean straight man made channel. n value of 0.050 assume natural mountain
channel with no alterations.
Calculations assume bottom of channel is graded at a relatively constant slope.



Sunroc Corporation
Chicken Creek Mine

Operational Hydrology Calculation Summary
Chicken Creek Mine

NOlDocument
May,2009

Channel and Parameterc

Channel /
Reach X-section

zcyr, onr
Max Flow

(cfs)

Avg.
Slope
(fvft)

Max
Depth (ft)

Max
Vel.
(fps)

Uso

Riprap
(in) Mdl.|ninq'5 1*

M t#3
2h:1 v
slopes f,

Y 2.76 0.5779 0.43 7.51 10 0.050

#4 t#4
2h:1 v-
slopes Y 2.76 0.4162 0.46 6.64 9 0.022

M t#5 3tg\-4,, 3.34 0.1 835 0.53 6.06 4 0.040

M t#6 3.34 0.3333 0.47 7.58 3 0.040

#7 t#1 1.36 0.2609 0.28 8.65 7 0.022

#7 t#3 :l#.\-/'J' 1.70 0.0351 0.44 4.31 2 0.022
Pipe

#3 ( )1,' 2.76 0.1716 0.41 8.97 6 0.025

H ( )1," 3.34 0.0278 0.70 4.76 3 0.025
*Adjusted for riprap size according to USDOT FHWA HEC No. 11 and NUREG/CR 4651 (see Appx 107-2).
n = 0.0456 X (Duo X S)0lsewhere D5s (inches) is the mean riprap diameter and S (fUft) is the channel slope.
n values of 0.022 assume new clean straight man made channel. N value of 0.040 assume existing man made
channel. n value of 0.050 assume natural mountain channel with no alterations.
Calculations assume bottom of channel is graded at a relatively constant slope.



Sunroc Corporation
Chicken Creek Mine

Operational Hydrology Calculation Summary
Chicken Creek Mine
Pond Overfl ow Parameters

NOlDocument
May,2009

Channel X-section

25yr 6hr
Max Flow

(cfs)

Avg.
Slope
(fVft)

Max
Deoth (ft)

Max
Vel.
(fps)

Dso

Riprap
(in) Mannino's n*

West Pond #1 8.17 0.0100 1.04 2.55 2 0.04

West Pond #2 2.67 0.1000 0.36 4.49 2 0.04

West Pond #3
Too 3.00 0.0560 0.43 3.72 2 0.04

West Pond #3
Bottom

znrulf,,
slopes -7 +- 3.00 0.3333 0.27 7.09 6 0.04

West Pond #4
Too 2.10 0.0560 0.36 3.38 2 0.04

West Pond #4
Bottom 2.10 0.3333 0.23 6.4 4 0.04

West Pond #5
Too 1.70 0.1500 0.25 4.54 3 0.04

West Pond #5
Bottom 1.70 0.3333 0.20 6.02 4 0.04

East Pond #1

Top 17.56 0.0100 0.86 2.70 2 0.04

East Pond #1

Bottom 17.56 0.3333 0.33 9.02 8 0.04

East Pond #2
Too

snr"=1-/1".
sropes *tt +- 14.69 0.0100 0.78 2.57 2 0.04

East Pond #2
Bottom

anr"lf..
sropes *r.r +' 14.69 0.3333 0.29 8.50 8 0.04

usted for riprap size accordinq to USDOT FHWA HEC No 1 and NUREG/CR 4651 (seeAppx 107-1Adj riprap size according

n = 0.0456 X (Dso X S)0'lsewhere Duo (inches) is the mean riprap diameter and S (fUft) is the channel slope
Calculations assume bottom of channel is graded at a relatively constant slope
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East Ponds loyr,24hr
Prepared by EarthFax Engineering, Inc.

Type ll 24-hr Rainfall=1.75"
Printed 5/13/2009

Time span=0.00-30.00 hrs, dt=o.05 hrs,601 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-lnd+Trans melhod - Pond routing by Storind method

Subcatchmentows'l: Runoff Area=14.800 ac 0 00% lmperuious Runoff Depth=o 66"
Flow Length=1,680' Slope=o 5090 7 Tc=5.5 min CN=86 RunofF17.27 cfs 0820af

SubcatchmenlDws2: Runoff Area=37.100 ac 0 00% lmp€rvious Runoff Depth=o 66"
Flow Length=1,490' Slope=o 5770 7 Tc=4 7 min CN=86 RunoF44 97 cfs 2 055 af

Roachcl: Avg Deplh=0.48' Max Vel=7 04 Fs Inffow=l7 27 cfs 0020af
n=0.022 L=870 0' S=0 0724 '/' Capacily=114.12 cfs Outflow=15 79 cft 0.820 af

Reach C2:

Pond Pl:

Pond P2:

Avg Depth=o 47' Maxvel=6 22 fps Infow=44.97 ctu 2055af
n=0 022 L=640 0' 5=0.0344 '/' Capacity=190.72 cfs Outflow=40.97 cfs 2.055 af

Peak Elev=5,676.14' Slorage=35,712 cf Inf,ow=15 79 cfs 0.820 af
Outflorv=o.oo cfs 0 000 af

Peak Elev=5,715 94' Storage=89,520 cf Inflorv=4o 97 cF 2.055 af
oumow=o 00 cfs 0 000 af

Total Runoff Area = 51.900 ac Runoff Volume = 2,875 af Average Runoff Depth = 0.66"
100,00% Pervious = 51.900 ac 0.00oi lmperyioua = 0.000 ac



East Ponds 10y?,24h1
Prepared by EarthFax Engineering, Inc

Type ll24-hr Rainta =1 75"
Printed 5/13/2009

Summary for Reach cl:
InflowArea = 14.800ac, 0.00% lmpervious, Inflow Depth = 066"
lnffow = 17 27 cfs@ 11.97 hrs, Volume= 0.820 af
Outflow = 15.79cfb@ 12.03hrs, Volume= 0.820 af, Atten= 9%, Lag=37ln,n

Routing by Stor-lnd+Trans method, Time Span= 0.00-30.00 hrs, df= 0.05 hrs
lvlax. Velocity= 7 04 fps, lvin. Travel Time= 2 1 min
Avg. Velocity = 2 52 fps, Avg. TravelTime= 5 7 min

Peak Storage= 2,044 cf @ 12.00 hrs, Average Depth at Peak Storage= 0.48'
Bank-Full Depth= 100', Capacity at Bank-Full= 114.12cfs

0 00' x 1 00' deep channel, n= 0.022 Eadh, clean & straight
Side Slope Z-value= 10 0 '/ Too Wdfh= 20 00'
Length= 870 0' Slope= 0.0724'/
Inlel Invert= 5,740.00'. Outlet Invert= 5.677.00'

Reach Cl:
Hydrograph

12 13 14 15 16 17 13 19 20

all
E,o

lnflow Area=14.800 ac
Avg. Depth=0.48'
Max Vel=7.04 fps

n=0.022
L=870.0'

S=0.0724'/"
Capacity=114.12 cfs

17.27 ds

22



East Ponds 'l0yr,24hr
Prepared by EarthFax Engineering, Inc.

Type ll 2+hr Rainfa =1.75"
Printed 5/13/2009

Summary for Reach c2:

InflowArea = 37.'100 ac, 0.00% lmpervious, Inflow Depth = 066"
lnflow = 44.97 cfs@ 1'1.96h|s, Volume= 2.055af
Outflow = 40.97 cfs @ 12.01 hrs, Volume= 2.055 af, Att6n= gyo, Lag=2.9tn

Routing by Stor-lnd+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
[4ax. Velocity= 6.22 fps, Min. TravelTime= 1.7 min
Avg Velocig = 1.61 fps, Avg. Travel Time= 6.6 min

Peak Storage= 4,404 cf @ 11 .98 hrs, Average Depth at P€ak Storage= 0.47'
Bank-Full Depih= 1.00', Capacity at Bank-Full= 190.72 cfs

10.00' x 1.00' deepchannel, n= 0.022 Earlh, clean & straight
Sid€ Slope Z-value= 'l0.0 ? Top Vvldth= 30.00'
Length= 640.0' Slope= 0.0344 ?
Inlel Invert= 5,740.00', Outlet Inved= 5,718.00'

Reach C2:
Hydrog.aph

12 13 11 15 16 17 1A 19 20 2t 22 23 24 25 26 27 2A 2e 30



East Ponds 10yr,24hr
Prepared by EarthFax Engineering, Inc

Type ll24-ht Rainla =1.75"
Printed 5/13/2009

Summary for Pond P1:

Inflow Are€ = 14.E00 ac, 0.00o/o lmpervious, Inflow Depth = 0.66"
Inflow = 15.79 cfs @ '12 03 hrs, Volume= 0 820 af
Outflow = 000cfs@ 0.00 hrs, Volume= 0.000 af, Atten= 100%, Lag=6.9r'n

Routing by Stor-lnd method, Time Span-- 0 00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 5,676 14' @ 30.00 hrs Surf.Area= 0 sf Storage= 35,712 cf

Plug-Flow detention time= (not calculatedr initral stoEge excedes outtlow)
Center-of-Mass det. time= (not calculatedt no outflow)

Volume Invert AvailStoraoe StoraoeDescriotion
#1 5,662 00' 44,057 cf Cuatom Stage Datalisted below

Elevation Cum.Store
(feet) (cubic-feet)

s,662 00
5,664.00
s,666 00
5,668.00
5,670.00
5,672 00
5,674.00
s,676 00
5,676.15
5,677.50

0
747

2,725
5,849

10,380
16,573
24,665
34,880
35,775
44,057

Pond Pl:

12 13 11 15 16 17 13 1e 20 21

HydrogEph

lnflowArea=14.800 ac
Peak Elev=5,676.14'

Storage=35,712 cf



East Ponds 10yt,24h?
Prepared by EarthFax Engineering, Inc

Type ll24-ht Rainfa =1.75"
Printed 5/13/2009

lrr,'n""1

Summary for Pond P2:

Inflow Area = 37.100ac, 0.00o/o lmpervious, Inflow Depth = 0.66"
fnflow = 40.97cfs@ 12.01 hrs, Volume= 2.055 al
Outflow = 0.00cfs@ 0.00 hrs, Volume= 0.000 af, Atten= 100%, Lag=0.0min

Routing by Stor-lnd method, Time Span= 0 00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 5,7'15 94'@ 30 00 hrs Surf.Area= 12,748 sf Storage= 89,520 cf

Plug-Flow detention time= (not calculatedt initialstorage excedes outflow)
Center-of-Mass det. time= (not calculated: no outUow)

Volume Inverl Avail.Storaqe SloraOeDescriplion
#1 5,704.00' 1 '17,E24 cf Custom Stage Data (Prismatic)Listed below (Recalc)

Elevation SurfArea
(feet) (sa-ft)

lnc.Store
(cu bic-feet)

Cum.Store
(cubic-feel)

5,704.00
5,706 00
5,708.00
5,710.00
5,712 00
5,714.00
5,716 00
5,718.00

0
4,800
6,144
7,616
9,216

10,944
12,800
14,784

0
4,E00

10,944
13,760
16,832
20,160
23,714
27,584

0
4,E00

15,744
29,504
46,336
66,496
90,240

117,824

23

626

Pond P2:

Hydrograph

12 13 14 15 16 17 13

lnflowArea=37.100 ac
Peak Elev=5,715.94'

Storage=89,520 cf
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East Ponds 25yr, 6hr
Prepared by EarthFax Engineering, Inc

Type ll 24-hr tursRainfa =1.41"
Printed 5/13/2009

Time span=0.00-12.00 hrs, dt=0.05 hrs, 241 poinls
Runoff by SCS TR-20 method, LiH=SCS

R€ach routing by Stor-lnd+Trans method - Pond routing by Storind method

SubcatchmentDwsl i RunoffArea=l4 800 ac 0.00% lmpeNious Runoff Depth=0.43"
Flow Length=1,680' Slope=o 5090 ?' Tc=s5min CN=86 RunofF-23.33 cfs 0535af

SubcatchmentDws2: Runoff Area=37- 100 ac 0-00% lmPervious RunofiDepth=o43"
Flow Length=1,490' Slope=0.5770'/' Tc=4.7 min CN=86 Runoft59.56 cfs 1.340af

R.achcl: Avg. Depth=o 51' Mex Vel=7.23 Fs Inflow=23 33 cfs 0.535 af
n=0.022 L=870.0' S=0.0724 7 Caoacitv=l14.12 cfs Outfo,,v=l8.23 cfs 0.535af

Reach C2: Avg Depth=0.53' irax Vel=6 68 hs Inflow=59.56 cfs 1 340 af
n=0 022 L=640.0' S=0 03,{4 7 CaDacitv=lgo 72 cfs Outffow=48.35 cfs '1 340 af

PondPl: Peak Elev=5,676.26' Storage=661 cf Inflow=18.23 cfs 0.535 af

Pond P2:

Outffow=17.56 cfs 0 535 af

Peak Elev=5,716-10' Storage=25,029 cf Inflow=48.35 cfs 1.340 af
Oumow=l4 69 cfs 0.795 af

Total RunoffArea = 51.900 ac RunoffVolume = 1.875 af Averagg Runoff Depth = 0.,13"
100.00% Perviou. = 51.900 ac 0.00% lmpervious = 0,000 ac



East Ponds 25yr, 6hr
Prepared by EarthFax Engineering, Inc.

Type ll 2+hr ArsRainfa =1.41'
Printed 5/13/2009

Summary for Reach c1:

Inflou, Area = 14.800 ac, 0 00% lmpeNious, Inflow Depth = 0.43"
Inflow = 23.33cfs@ 3.05 h.s, Volume= 0.535 af
Outflow = 1823cfs@ 3.11hrs, Volume= 0.535 af, Atten= 22%. Lag=3.9t'n

Routing by Stor-lnd+Trans method, Tim€ Span= 0.00-12.00 hrs, dt= 0.05 hrs
Max. Velocity= 7.23 fps, Min. Travel Time= 2.0 min
Avg. Velocity = 2.56 fps, Avg. Trav€lTime= 5.7 min

Peak Storags= 2,276 cf @ 3.08 hrs, Average Depth at Peak Storage= 0.51'
Bank-Full Depth= 1.00', Capacity at Bank-Full= 114.12cfs

0.00' x 100' deepchannol, n=0.022 Eadh, clean & shaight
Side SloDe Z-value= '10.0 T ToD Wldth= 20.00'
Length= 870.0' Slope= 0.0724 7
Inlet Invert= 5,740.00', Outlet Invert= 5,677.00'

Reach C1:

E

tlydrogr.ph



East Ponds 25yr, 6hr
Prepared by EarthFax Engineering, Inc.

Type ll 24-hr flt.sRainfa =1.41"
Printed 5/132009

Summary for Reach c2:

Inffow Area = 37.100 ac, 0.00% lmpervious, Inflow Depth = 0.43"
lnflow = 59.56 cfs @ 3.04 hrs, Volume= 1.UOal
Outflow = 48.35 cls @ 3.10h.s, Volume= 1.340 at, Atten= 19%, Lag=3.2min

Routing by Stor-lnd+Trans mothod, Time Span= 0.00-12.00 hrs, dF 0.05 hrs
Max. Velocity= 6.68 fps, Min. TravelTime= 1.6 min
Avg. Velocity = 1.78 tps, Avg. Travel Time= 6.0 min

Peak Slorage= 5,20E cf @ 3.06 hrs, Average Depth at Peak Storage= 0.53'
Bank-Full Depth= '1 00', Capacity at Bank-Full= 190.72 cfs

10.00' x 1 00' d€ep channel, n= 0.022 Earth, clean & straight
Side Slope Z-value= 10.0 7 Top VMdth= 30.00'
Lenglh= 640.0' Slope= 0.0344 '/
Inlet Invert= 5,740.00', Outlet Invert= 5,71E.00'

Reach C2:

E

3 € r0 11 12

Hydrograph



East Ponds 25yr, 6hr
Prepared by EarthFax Engineering, Inc.
HvdroCAD@ 8.50 s/n 003900 O2007 Hvd.oCAD sofrwere Solutions LLC

Type ll 24-hr fiirsRainla =1.41"
Printed 5/13/2009

Summary for Pond Pl:

Inflow Area = 14.E00ac, 0.00o/o lmpervious, Inflow Depth = 0.43"
Inflow = 18.23cfs@ 3.11 hrs, Volume= 0.535 af
Outflow = 17.56cfs@ 3.13hrs, Volume= 0.535 af, Atten= 4016, Lag=9.9.'n
Primary = 17.56cfs@ 3.13hrs, Volume= 0.535 af

Routing by Slorind rnethod, Time Span= 0.00-12.00 hrs, dt= 0.05 hrs
Peak Elev= 5,676.26' @ 3.13 hrs SurfArea= 0 sf Storage= 661 cf

Plug-Flow detention time= 0.6 min calculated for 0.533 af (100% of inflow)
Center-of-Mass det time= 0.6 min ( 225.0 - 224.3 )

Volume Invert Avail.Storaoe Storeo€DescriDtion
#1 5,676.15' 8,320 cf Cultom Stage DateListed bolow

Elevation Cum Store(feeo (cubic-feet)

5,676.15
5,677.00
5,677.50

Device Routinq

0
5,109
8,320

Inverl Outlet Devices
#1 Primary 5,676.15' Special E Urer.Defined

Head (feet) 0.00 0.'11
Disch. (cb) 0.000 17.560

P.lmary OutFlow l\4ax=16.72 cfs @ 3.13 hrs HVF5.676.25' (Free Discharge)
H=Speci.l e User-Defined (Custom Controls l6.72 cfs)



East Ponds 25yr, 6hr
Prepared by EarthFax Engineering, Inc.

Type ll 24-hr tuBRainfall=1 41'
Prinled 5/'13/2009

re Solutions LLC Paoe '10

Pond P1:

tlydrog.aph
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East Pond #l Spillway Top
Worksheet for Trapezoidal Channel

E.rihFax Engln..rlng Inc
37 Brcoksidc Ro.d warclbury. cT 06?oa Us'a

Pbj.cl Engn.€i Ri.h.rd Whitc
FlowMast.r v6 0 [6r,b]

Mannings Coefiic 0 040

Slope 010000 n/fr
Lei Side Slope 0 33 V: H

RiqhlSide Slope 033 V:H
Botlon Wdlh 500 n
D6ch.rge 17 56 cls

oepth 0 a6

FINA€a 65
w6n€d Penn 10 46
Top Wdlh 10lS
CntielOepth 063
cnt@lslope 0 030350
velocity 2To
velocity HeEd 011
speclfc Ene( o 97

Froude Numb 060
Flow Type Subcili€l
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sr!c1 20s\+d:r.-r\hydror-1\..srp*1 rh2
o5/13/O909i16:13AM @H.€.t.dM€rhod3,Inc

East Pond #l Spillway Ettom
Worksheet for Trapezoidal Channel

ErnhF.r Engrn..rrng Inc
37 Sboksid. Ro6d w.r.6ury. cT 06704 usa

Prcj6c{ EnOiner: Ricn.rd lM 6
Frov,Ma.t rv€ o t614bl

Manninss Coefiic 0 040

Slope 330000 tun
LeiSrdeSlope 033 V H

RiqhlSideSlope 0 33 V:H
Botlom Wdth 500 n
Dbchdlge 17 56 cfs

oeplh 0 33
FId ArcE 19
wetled Penm, 7 07

Top V\,ldth 6 97

Criti@lDepth 0 63

CrilicalSrope O 030350
Vclo.jty 9 02
V€loo'g He.d 1 27

SpedficEneq 1 59
Frcode Nlmb 301
FlowType tuperdiliel



East Ponds 25yr, 6hr
Prepared by EarthFax Engineering, Inc.

Type ll 24-hr 6 00 hrs Rainfa =1.41'
Printed 5/132009

Summary for Pond P2:

Inflow Area = 37 100ac, 0.00% lmpervious, Inflow Depth = 0.43"
Inflow = 48.35cfs@ 3.10hrs, Volume= 1.340af
Outflow = '14.69 cfs @ 3.25hrs, Volume= 0.795 af, Atten= 700,6, Lag= 9.5.'n
Primary = 14.69cfs@ 325hrs, Volume= 0.795af

Routing by Stor-lnd method, Time Span= 0.00-12.00 hrs, dt= 0.05 hrs
Peak Elev= 5,716.10' @ 3.25 hrs Surf.Area= 12,899 sf Storage= 25,029 cf

Plug-Flow detention time= 60.8 min calculated fo. 0.792 af (5970 of infow)
Center-of-Mass det time= 27.4 .r|,in (250.6 - 223.1 )

Volume Invert Avail.Storaqe StoraqeDescaiption
#'1 5,704.00', 51,328 cf Custom Stage Data (Prigmatic)Listed below (Recalc)

Inc Store Cum Store
(cubic-feet) (c'ibic-feet)

Elevation
(feet)

SurfArea Voids
(sa-ft) lo \

5,704 00
5,706.00
5,708 00
5,710.00
5,71200
5,714.00
5,716 00
5.718.00

0 00
4,800 0.0
6,144 0 0
7,6'16 0 0
9,216 0 0

10,944 0.0
12,800 100.0
14,784 100.0

0
0
0
0
0
0

27,584

0
0
0
0
0
0

23,744
51,328

Device Routino lnvert Outlet Devic€s
5.716.00' SDeci€l & User-Defined

Head (feet) 0.00 0.10
Disch (cfs) 0.000 14.690

Prinary OutFlow Max=l4.32 cfs @ 3.25 hrs H\ /=5,716.10' (Free Discharge)
L1=Special & U3er-Defined (Custom Controls 14.32 cfs)

Primary



East Ponds 25yr, 6hr
Prepared by EarthFax Engineering, Inc.

Type Il 24-hr 6.00 hrs Rainfa =1 41'
Printed 5/132009

re Solutions LLC Paoe 12

Pond P2:
Hydrograpn
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East Pond #2 Spillway Top
Worksheet for Trapezoidal channel

E..lhF.x EnglnerlnC Inc
37 BFoksid. Ro6d w.brhury CTo6ToBUSA

Prol6cl Engin..r: Rich6d l,ihnc
FrdM.{€r v€ o t614bl

lMannings coefir o o4o

Slope 010000 ffi
f€frsrde srope 0 33 v:H
Rrghl Side Slope 0 33 V: H

Bonom vMdlh 5 00 fl
Discharge 14 69 cls

Deprh 0 78

Ffw Arce 57
wetted Perim! 196
Topwdlh 971
Crinc.l Oeplh 057
Cntrc.l Slope 0 031211

Velocity 257
Velocjty Head 010
SpecincEner! 0 8S

Foude Numb 0 59

FlowType lubcdliel
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East Pond #2 Spillway Bottom
Worksheet for Trapezoidal Channel

E.nhF.r Eagln..rin9 lnc
3? Brcolsidc Ro.d W,t *'ury, cT06704 USA

Prcjocl Engin..r Rich.rd whfa
FrowM.sr.. v6 o t614bl

ManningsCoefrc 0 0,10

Slope 330000 tun
LenSide Slop€ 033 V:H
Riqhl Side Slooe 033 V:H
Bottom llldih 500 l1

Dis.traoe 1469 cfs

Depth o29
Flow Area 17
Wetted Pedn 6 37

Top Widlh 6 73

CdtelD€plh O51

CnlielSlop€ O 031211

velocily 3 50

Velocily HeEd 1 12

Spednc Ene.! 142
Froude Numb 297
FIM Type iupe@iti€l
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East Ponds t00yr, 0.5hr
Prepared by EarthFax Engineering, Inc.

Type 24-hr 0.50 hts Rainla =1.23"
Printed 5/1312009

Time span=o.00-5.00 hrs, dFo.05 hrs, 10,| points
Runoffby SCS TR-20 method, UH=SCS

Reach routing by Stor-lnd+Trans method - Pond routing by Slorind method

SubcatchmentDwsl: Runoff Area=14.800 ac 0 00% lmpervious Runoff Depth=0.32"
Flow Length=1,680' Slope=0.5090 T Tc=5.5 min CN=86 Runoff=29.88 cfs 0.398 af

SubcatchmentDws2: RunoffArea=s7.loo ac 0.00% lmpervious Runofi Depth=o 32"
Flow Length=1,490' Slope=0.5770 7 Tc=4.7 min CN=86 Runoff=83.72 cfs 0.999 af

Reach Cl: Avg. Depth=o 59' Max Vel=7-gofps Inflow=2g 88 cfs 0 398 €f
n=0022 L=870 0' S=007247 Cepacity=1l412 cfs Outfow=2s10 cfs 0398af

Rgach C2: Avg. Depth=o 64' Max Vel=7.43 fps Inflou/=83.72 cfs 0 999 af
n=0 022 L=640 0' S=0 0344 T CaDacitv=190.72 cfs Outffovv=63 9l cfs 0999ef

Pond Pll

Pond P2:

Peak Elev=5,672.19' Storage=17,354 cf Inflow=2s 10 cfs 0.398 af
Oumow=o 00 cfs 0.000 af

PeekElev=5,711.69' Storage=43,500 cf Infow=63 91 cfs 0999af
Oumow=o 00 cfs 0.000 af

TotalRunoffArea = 51.900 ac RunoffVolumg = 1.397 af Averago Runotf Depth = 0.32"
100.00% Pervious = 51.900 ac 0.00% lmpewiout = 0.000 ac



East Ponds 100yr, 0.5hr
Prepared by Ea(hFax Engineering, Inc.

Type ll 24-hr 0 50 hrs Rainfa =1.23'
Printed 5/13/2009

Summary for Reach Cl:

InflowArea = 14.800 ac, 0.00% lmpeNious, Inflow Deplh = 0.32"
Inflow = 29.88 cfs @ 0.34hrs, Volume= 0398aI
Outflow = 25.10 cfs @ 0.41 hrs, Volume= 0.398 af, Atten= 16010, Lag= 3.8 min

Routing by Slor-lnd+Trans method, Time Span= 0 00-5.00 hrs, dl= 0.05 hrs
Max. Velocity= 7.90 fps, Min. Travel Time= 1 .8 min
Avg. Velocity = 1.72 fps, Avg Travel Time= 8.5 min

Peak Slo.age= 2,997 cf@ 0.37 hrs, Average Depth at Peak Storage= 0.59'
Bank-Full Depth= 1.00', Capacity at gank-Full= l14.12cfs

0.00' x 1 .00' deep channel, n= 0.022 Earth, cl€an & straight
Side SloDe Z-value= '10.0 7' Too Width= 20.00'
Length= 870.0' Slope= 0.0724'l
Inlet Invert= 5,740.00', Outlet lnvert= 5,677 00'

Reach Cl:

a

9

tlydrog..ph



Eaat Ponds l00yr, 0.5hr
Prepared by EarthFax Engineering, Inc.

Type 24-ht 0.50 hts Rainfa =1.23"
P nted 5/132009

Summary for Reach C2:

InflowArea = 37.100ac, 0.00% lmpervious. Inflow Depth = 0.32"
Inflow = 83.72 cfs @ 032hrs, Volume= 0.999 af
Outflow = 63.91 cG @ 0.38 hrs, Volume= 0.999 af, Atten= 2406, Lag= 3.7 min

Routing by Storlnd+Trans method, Time Span= 0.00-5.00 hrs, dt= 0.05 hrs
Max. Velocily= 7.43 fps, Min. TravelTime= 1.4min
Avg. Velocity = 'l.29 fps, AW. TravelTime= 8.3 min

Peak Storage= 6,663 qf @ 0.35 hrs, Averag€ Depth at Peak Slorage= 0.64'
Bank-Full Depth= 1.00'. Capacity at Bank-Full= 190.72 cfs

10.00' x 1.00' deep channel, n= 0.022 Earth, clean & skaight
Side Slope Z-value= 10.0 '/' Top Wdth= 30.00'
Length= 640.0' Slope= 0.0344 '/
Inlet Invert= 5.740.00', Outlet Inveft= 5,7'18.00'

Reach C2:

€

E

Hydrograph



East Ponds 100yr, 0.5hr
Prepared by EarthFax Engineering, Inc

Type Il 2+hr O 50 hrs Rainfall=1.23"
Printed 5/132009

Summary for Pond P1:

InflowArea = 14.800 ac, 0.00o/o lmpervious, Inflow Depth = 0.32"
Inflow = 25 10 cfs @ 0 41 hrs, Volume= 0.398 af
Outflow = 0.00cfs@ 000hrs, Volume= 0.000 af, Atten= 1000/", Lag=g.gr'n

Routing by Stor-lnd method, Time Span= 0.00-5 00 hrs, dt= 0.05 hrs
Peak Elev= 5,672.19'@ 5 00 hrs Surf.Area= 0 sf Storage= 17,354 cf

Plug-Flow detention time= (not calculated: initial slorage excedes outflow)
Center-of-Mass det. time= (not calculated: no oumow)

Invert AvailStoraqe SloraqeDescriotion
#1 5,662 00' ,f4,057 cf Custom Stage DataListed below

Elevation Cum.Store
(feet) {cubic-feet)

0
747

2,725
5,849

10,3E0
16,573
24,665
34,880

44,057

5,662.00
5,664.00
5,666 00
5,66E.00
5,670 00
5,672.00
5,674.00
5,676 00
5,676.15
5,677 50

Pond Pl:

li,"n *l

tr

Hydroglaph

lnflow Area=14.800 ac
Peak Elev=5,672.19'

Storage=17,354 cf

25.10 cfs



East Ponds 100yr, 0.5hr
Prepared by EarthFax Engineering, Inc
HydroCA E.sO s/n OO39OO O2007 HvdroCAD Sofrware Sohrlions LLC

Type ll 24-hr 0.50 hrs Rainfa =1 23"
Printed 5/132009

Paoe 10

Summary tor Pond P2:

37.100 ac, 0 00o/o lmpervious, Inflow Depth = 0 32"
63.91 cfs @ 0.3E hrs, Volume= 0.999 af

0.00 cfs @ 0 00 hrs, Volume= 0 000 af, Atten= 'l00yo, Lag= 0.0 min

Routing by Storind method, Time Span= 0 00-5.00 hrs, dt= 0.05 hrs
Peak Elev= 5,711 69' @ 5.00 hrs Surf.Area= 8,966 sf Storage= 43,500 cf

Plug-Flow detention time= (nol calculated: initialstorage excedes outflow)
Center-of-Mass det. time= (not calculated: no oulflow)

Inve( Avail.Storaoe StoraoeDescdotion
#1 5,704.00', 1 17,824 cf Custom Stage Data (Prismatic)Listed below (Recalc)

Elevalion SurfArea Inc Store Cum.Store(feet) (sq-ft) (cubicjeet) (cubic-feet)
5,704 00
5,706.00
5,706.00
5,710.00
5,712.00
5,714.OO
5,716.00
5,718 00

25

0
4,800
6,144
7,616
9,2't 6

10,944
12,800
14,784

0
4,800

10,944
13,760
16,832
20,160
23,744
27,584

0
4,800

15,744
29,504
46,336
66,496
90,240

117,824

Pond P2:
Hyclrograph

InflowArea=37.100 ac
Peak Elev=5,71 1.69'

Storage=43,500 cf
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Dralnage Diagram for Fass watorshed 25yr,6hr
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Bypass Watershed 25yr, 6hr
Prepared by EarthFax Engineerjng, Inc.

Type ll 24-ht Rainfa =1.75'
Printed 5/13/2009

Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-lnd+Trans method - Pond routing by Slor-lnd method

SubcatchmentDW: BW Diaturbed WateBhedRunoff Area=1 596ac 0 00% lmpervious RunoffDepth=o49"
Flow Lenglh=2,322' Slope=o.l080 '/' Tc=17 8 min CN=82 Runoff=o 85 cfs 0 065 af

SubcatchrnentuWl : BW undbtulbed RunofiArea=l0 557 ac 0.0006lmpervious Runofi Depth=o.10"
Flow Length=l,485' Slope=0.2390 '/' Tc=12 I min CN=67 Runoff=0.36 cfs 0.090 af

SubcatchmentlJW2: BW lJndbturbed RunofiArea=56 124 ac 0 00o/o lmpetuious Runoff Depth=0.10'
Flow Length=3,235' Slope=o 4030'/' Tc=185min CN=67 Runoff=1.62cfs 0.481 af

Reach P2: Pipe #2 Avg Depth=0.22' [,lax vel=g 59 hs Infow=1 21 cfs 0-156 af
O=12.0" n=0 025 L=1230' 5=0.3984'/ CaDacitv=l169 cfs Oumow=1 20 cfs 0.156af

Avg Oepth=o.4f irax Vel=8 97 fps Innow=2 76 cfs 0.947 af
D=120" n=0.025 L=985 0' S=0 1716'/ CaDacitv=7 67 cfs Oumow=2 76 cfs 0947af

Reach P3: Pipe #3

Reach P4: Pipe# 4

Reach R0: Chann€l#,1

Reach R1: Channel#4

Reach R2: Channel*.4

Reach R3: Chennel tt4

Reach R4: Channol#4

Reach R5: Channel#4

Reach R6: Channel#4

Avg Depth=o 70' lraxVel=4.76fus Inflow=3.34 cfs 1.068 af
D=15 0" n=0.025 L=36 0' 5=0.0278 T Capacity=s 60 cfs Outflow=3.34 cts 1.068 af

Avg Depth=o 36' Nlax Vel=s 67 fps Inflow=1.62 cfs 0.481 af
n=0050 L=2,465.0' S=04199'/ Capacity=22 52 cfs Outffow=1.44 cfs 0481 af

Avg Depth=0.32' Lilax Vel=5 78 fps Inflow=l.2o cfs 0156af
n=0 050 L=945 0' S=05185'/' Capacity=2s.o3 cfs Oumow=1.15 cfs 0.156af

Avg. Depth=o 44' MaxVel=5.30 fPs Inflow=2 03 cfs 0 637 af
n=0 050 L=384 0' S=02813'/ Capacity= 1 I 43 cfs Outflow=2.o2 cfs 0637af

Avg. Depth=0 43' Max Vel=7-51 fps Infow=2.76 cfs 0 310 af
n=0 050 L=725.0' S=0.5779 '/ Capacity=26.43 cfs Oumow=2 76 cfs 0 310 af

Avg Depth=o 46' lttax Vel=6 64 hs Intlow=2.76 cfs 0.947 af
n=0 050 L=382 0' 5=0.4162 7 Capacity=22.43 cfs Oumow=2 76 cts 0.947 af

Avg Depth=0.53' lrax Vel=6 06 fps Infow=3 37 ch 1 068 af
n=0 040 L=218.0' S=0.1835 7' Capac'ty=24.00 cfs Outflow=3 34 cfs 1 068 af

Avg. Depth=0.47' lrax Vel=7.58 Fs lnflow=3 34 cfs 1 068 af
n=0 040 L=21 0' S=0 3333 y' Capaoty=25.09 cfs Outflow=3.34 cfs 1068af

LinkWPO: Primary Outflow lmported from west Pond #2 25yr,ohrPond WP2.hce Infiow=2.76 cfs 0.310af
Area= 17.688 ac Primary=2.76 cfs 0 310 af

LinkWP4: Primary Outflow imported from West Pond #4 25yr, 6hrPond 1P hce Infow=2 10cft 0121 af
Area= 9188 ac Primary=2 10 cfs 0 121 af

Total RunoffArea = 6E.277 ac RunoffVolums = 0.637 af Average Runoff Oepth = 0.{1"
100.00% Pervious = 68.277 ac 0.00% lmpervious = 0.000 ac



Bypass Watershed 25yr, 6hr
Prepared by EarthFax Engineering, Inc.

Type II 24-hr Rainfa =1.75"
P.inted 5/13/2009

Summary for Reach P2: Pipe #2

[52] Hint: Inleuoutlet conditions not evaluated

Inflow Area = 12 153ac, 0.00% lmpervious, Inflow Depth = 015"
lnflow = 1.21cfs@ 12.13hrs, Volume= 0156af
Outflow = 1 20 cfs @ '12.14 hrs, Volume= 0 156 af, Atten= 0%, Lag= 6 5 t'n

Routing by Stor-lnd+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= I 59 fps, Ivlin TravelTime= 0.2 min
Avg Velocity = 4.66 fps, Avg Travel Time= 0 4 min

Peak Storage= 15 cf@ 12.13 h.s, Average Depth at Peak Stofage= 0.22'
Bank-Full Depth= 1.00', Capacity at Bank-Full= 1 1 .69 cfs

'12 0" Diameter Pipe, n=0025 Co.rugated metal
Length= 123 0' Slope= 0 3984'/
Inlet Invert= 6.550 00'. Outlet lnverl= 6.501 00'

Reach P2: Pipe #2
Hydrograph

lnflow Area=12.153 ac
Avg. Depth=0.22'
Max Vel=9.59 fps

D=12.0"
n=0.025
L=123.0'

S=0.3984'/'
CaPacity=1 1.69 cfs



Byps$ WateBhed 25yr, 6hr
Prepared by EarthFax Engineering, Inc.

Type ll 24-hr Rainfa =1.75"
Printed 5/1 009

Summary for Reach P3: Plpe tt3

[52] Hint: Inlet/Outlet conditions nol evaluated

Inflou, Area = 85 965 ac, 0.00% lmpervious, Infiow Depth = 0.'13"
lnflow = 2.76 cfs @ 3.55 hrs, Volume= 0.947 al
Outflow = 2.76 ds @ 3.61 hrs, Volume= 0 947 af, Atten= 0%, Lag= 3.7 t n

Routing by Storlnd+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 8.97 fps, I\rin. Travel Tim€= 1.E min
Avg. V€locity = 4.51 fps, Avg. TravelTime= 3.6 min

Peak Storage= 303 cf @ 3 57 hrs, Average Deplh at Peak Storage= 0.41'
Bank-Full Depth= 1.00', Capacity at Bank-Full= 7.67 cfs

12 0" Diameter Pipe, n=0.025 Corrugated metal
Length= 985.0' Slope= 0.1716'/
Inlet Invert= 5,739.00', Outlet Invert= 5,570.00'

12 13 14 15 16 11 1A 19 20 2l

Reach P3: Pipe #3
Hydrograph

22 23 21 25 26 27 2A 29 30



Bypass WateFhed 25yr, 6hr
Prepared by EarthFax Engineering, Inc.

Type ll 2+hr Rainlal=1.75"
Print€d 5/132009

Summary for Reach P4: Pipe # 4

[52] Hint: Inleyoutlet conditions not evalualed

Inflow Ar€a = 95.153ac, 0 00olo lmpeNious, Inflow Depth = 0.'13"
Inflovr = 3.34 cfs @ 3.59hrs, Volum€= |.06Eaf
Outflow = 3.34cfs@ 3.60 hrs, Volume= 1.068 af, Atlen= 0%, Lag=g.O.n

Routing by StoFlnd+Trans method, Time Span= 0.00-30 00 hrs, dt= 0.05 hrs
Max. Velocity= 4.76 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 2.24 hs, Avg. TravelTime= 0.3 min

Peak Storage= 25 ct @ 3.59 hrs, Average Depth at Peak Sto.age= 0.70'
Bank-Full Depth= 1.25', Capacily at Bank-Full= 5.60 cfs

15.0" Diameter Pipe, n= 0.025 Corrugat€d metal
Length= 36.0' Slope= 0.0278 T
Inlet Invert= 5,539.00', Outlet Invert= 5,538.00'

12 13 14 15 10 17

Reach P4: Pipe # 4
Hydrograph

21 22 23 24



Bypass Watershed 25yr, 6hr
Prepared by EarthFax Engineering, Inc.

Type ll 24-hr Rainfa =1.75"
Printed 5/13/2009

Summary for Reach R0: Channel t 4

InflowArea = 56.124ac, 0.0070 lmpervious, Inflow Depth = 0.10"
Inllow = 1.62cts@ '1225hrs, Volume= 0.481 af
Oumow = 1.44cfs@ 12.54hrs, Volume= 0481 af, Atten= 11%, Lag=173min

Routing by Storlnd+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 5 67 fps, Min. Travel Time= 7.2 min
Avg. Velocity = 3.39 fps, Avg Travel Time= 12 1 min

Peak Storage= 629 cf @ 12 42 hrs, Average Depth at Peak Storage= 0 36'
Bank-Full Depth= '1 .00', Capacity al Bank-Full= 22.52 cls

0.00' x 1.00' deep channel, n= 0.050 Mountain streams w/large boulders
Side Slope Z-value= 2.0'/ Top Wdth= 4.00'
Length= 2,465.0' Slope= 0.4199'/'
Inlet Invert= 7,045.00', Outlet Invert= 6,010.00'

Reach R0: Channel t 4

12 13 14 15 16 17 1A 19 20 21 22 23 24 25 28 21 n n 30

a

I

Hydrograph

f nflow Area=56.124 ac
Avg. Depth=0.36'
Max Vel=5.67 fps

n=0.050
L=2,465.0'

5=0.4199'/'
3PacitY=22.52 "t"



Bypass Watershed 25yr, 6hr
Prepared by EarthFax Engineering, Inc
HydroCAD@ I 50 s/n 003900 @ 2007 HvdroCAD Sofrware Solutions LLC

Type ll 24-hr Rainfa =1.75"
Printed 5/ l3l2009

Paoe 12

Inflow Area =

Oumow

Summary for Reach R1: Channel #4

12.153 ac, 0.00o/o lmpervious, Inflow Depih = 0.15"
1.20 cfs @ 12 14 hrs, Volum€= 0.156 aI
'l.15cfs@ 12.22 hrs, Volume= 0156at, Atten= 4%, Lag=5.6r'n

Routing by Storind+Trans method, Time Span= 0.00-30 00 hrs, dt= 0.05 hrs
Max. Velocity= 5 78 fps, Lrin. TravelTime= 2 7 min
Avg. Velocity = 3 04 fps, Avg. Travel Timo= 5.2 min

Peak Storage='189 cf @ 12.i7 hrs, Average Depth at Peak Storage= 0.32'
Bank-Fuil Depth= L00', Capacity at Bank-Full= 25.03 cfs

0.00' x 1.00' deep channel, n= 0.050 lvountain streams dlarge boulders
Side Slope Z-value= 2.0 '/ Top \Mdth= 4.00'
Length= 945.0' Slope= 0 5lE5'/
Inlet Invert= 6,500.00', Outlet Invert= 6,010 00'

Reach Rl: Channel #4

12 13 14 15 16 22 23 21 25 26 27 2A 29 3a

Hydrograph

lnflow Area=12,153 ac
Avg. Depth=o.32'
Max Vel=5.78 fps

n=0.050
L=945.0'

S=0,5185'/"
CaPacity=25.03 cfs



Bypass Watershed 25yr, 6hr
Prepared by EarthFax Engineering, Inc.

Type ll 24-ht Rainfall=1.75'
Prinled 5/132009

Summary for Reach R2: channel ,r4

fnflow Aroa = 68.277 ac, o.OOVo lmpervious, Inflow Depth = 0.11"
Inflow = 2.03cfs@ 12.46 hrs, Volume= 0.637 af
Outflow = 2.O2cts@ 12.50hrs, Volume= 0.637 af, Atten= 00,6, Lag=2.4t'n

Routing by Stor-lnd+Trans method, Time Span= 0 00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 5.30 fps, lvlin. TravelTime= 1.2 min
Avg. Velocity = 2.99 fps, Avg. TravelTime= 2 I min

Peak Storage= 1,{7 ct @ 12 47 hrs, Average Depth at Peak Storage= 0.44'
B€nk-Full Depth= 1.00', Capacity at Bank-Full= 18.43 cfs

0.00' x 1.00' deep channel, n=0.050 Mountain streams w4arge boulders
Side Slope Z-value= 2.0 '/ Top Vvidth= 4.00'
Length= 384.0 Slope= 0.2813'/
Inlet Invert= 6,009.00', Outlet Inve.t= 5,901.00'

Reach R2: Channel #4
Hydrograph

10 11 12 13 11
Tin.

20 21 22 23 21 25 26 27 28 29 3D



Bypa$ WateBhed 25yr, 6hr
Prepared by EarthFax Engineering, Inc
HvdroCAD@ 8.50 s,/n 003900 @ 2007 HvdroCAD Sofrware Solutions LLC

Type 24-ht Rainla =1.75"
Printed 5/13/2009

Paqe 14

Summary for Reach R3: channel #4

l88l mingr ortQ may.equire Finer Routingl

InflowArea = 17 686 ac, 0.00% lmpervious, Inflow Depth = 0.21"
lnflow = 2.76cfs@ 3.40 hrs, Volume= 0.310 at
Outflow = 2.76c8@ 3.52hrs, Volume= 0.310af, Atten= 0olo, Lag=7.2.n

Routing by Stor-lnd+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 7 51 fps, l\4in. TravelTime= 1.6 mrn
Avg. Velocity = 4.28 fps, Avg. Travel Time= 2.8 min

Peak Storage= 267 cf @ 3.45 hrs, Average Depth at Peak Storage= 0.43'
Bank-Full Depth= 1.00', Capacity at Bank-Full= 26 43 ch

0.00' x 1.00' deep channel, n=0.050 Mountain streams wlarge boulde6
Side Slope Z-valuo= 2.0'/ Top Wdth= 4.00'
Length= 725.0' Slope= 0.5779 '/
Inlel Invert= 6,319.00', Outlet Invert= 5,900.00'

Reach R3: Channel #4
Hydmgraph

lnflow Area=17.688 ac
Avg. Depth=0.43'
Max Vel=7.51 fps

n=0.050
L=725.0'

S=0.5779'/"
CaPacity=26.43 cfs



Bypass Watershed 25yr, 6hr
Prepared by EarthFax Engineering. Inc.

Type ll24-hr Rainfa =1.75'
Printed 5/13/2009

Summary for Reach R4: Channel #4

Inflow Area = 85.965 ac, 0.00o/o lmpervious, Inflow Depth = 0.13"
lnflow = 2.76cls@ 3.52 hrs, Volume= 0.947 af
Outflow = 2.76ds@ 3.55 hrs, Volum6= 0.947 6f, Atten= 0%, Lag=1.6.,n

Routing by Storind+Trans method, Time Span= 0 00-30.00 hrs, dt= 0.05 hrs
l\4ax. Velocity= 6.64 tps, Min. Travel Time= '1 0 min
Avg. Velocity = 3 52 fps, Avg. TravelTime= 1.8 min

Peak Storage= 159 cf @ 3.50 hrs, Averege Depth at Peak Storage= 0.46'
Bank-Full Depth= 1.00', Capacity at Bank-Full= 22.43 cts

0.00' x 1.00' deep channol, n= 0.050 Mountain streams Wlarge boulders
Side Slope Z-value= 2.0 '/ Top Vvidlh= 4.00'
Length= 382 0' Slope= 0.4162'/
Inlet Invert= 5.899.00', Outlet Invert= 5.740 00'

Reach R4: Channel tt4
Hydrogr.Ph



Bypass Wate6hed 25yr, 6hr
Prepared by EarthFax Engineering. Inc.

Type 24-ht Rainfa =1.75"
Prinled 5/132009

Summary for Reach R5: Channel ,t4

[62] Warningr Exceeded Reach P3 OUTLET depth by'10.44'@ 3.10 hrs

InflowArea = 95.153ac, 0 00% lmporvious, Inflow Depth = 0.13"
Inflow = 3.37cts@ 3.57 hrs, Volume= 1.068af
Outflow = 3.34cts@ 359hrs, Volume= 1.068 af, Atten= 1%, Lag=1.4min

Rouling by Stor-lnd+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 6.06 hs, Min. T.avelTime= 0.6 min
Avg. Velocity = 3.01 fpg, Avg. TravelTime= 1.2 min

Peak Storage= 121 cf@ 3.57 hrs, Average Depth at Peak Storage= 0.53'
Bank-Full Depth= 1 l0', Capacity at Bank-Full= 24.00 cfs

0.00' x 1.10' deep channel, n= 0.040 Earth, cobble bottom, clean aides
Side Slope Z-value= 2.0 '/ Top Wldth= 4.40'
Length= 218 0' Slope= 0.1E35'/
Inlet Inved= 5,580 00', Oullet Invert= 5,540.00'

Reach R5: Channel #4

12 13 14 15 16 17 16 19

Hydrograph

20 21 22 23 21 25 A 27 2A 29 e



Bypass Waiershed 25yr, 6hr
Prepared by EarthFax Engineering, Inc.

Type ll 24-ht Rainfa =1.75"
Printed 5/132009

Summary for Reach R6: Channel tt4

Inflow Area = 95.153ac, 0.000/6 lmpervious, Inflow Deplh = 0.13"
Inflow = 3.34 cfs @ 3.60 hrs, Volume= 1.068af
Outflow = 3.34 cfs @ 3.60 hrs, Volume= 1 068 af, Atten= 0o/o, Lag= 6.1 .'n

Routing by Storlnd+Trans method, Time Span= 0.00-30 00 hrs, dt= 0.05 hrs
l\4ax. Velocity= 7.56 fps, l\4in. Travel Time= 0.0 min
Avg. Velocity = 3.81 fps, Avg. TravolTime= 0.1 min

Peak Storage= I cI @ 3.60 hrs, Average Depth at Peak Storage= 0.47'
Bank-Full Depth= 1.00', Capacity at Bank-Full= 25.09 cfs

0 00' x '1.00' deep channel, n= 0 040 Eaft, cobble bottom, clean sides
Side Slope Z-value= 2 0'f Top Wdth= 4.00'
Length= 2'1.0' Slope= 6.333a ',
Inlel Inve(= 5,537.00'. Outlet Invert= 5.530.00'

*

E

Reach R6: Channel #4
tlydrogr.ph

24 25 26 27 2S 2e



Bypass Watershed 25yr, 6hr
Prepared by EarthFax Engineering, Inc

Type ll 24-hr Rainta =1 75"
Printed 5/13/2009

Summary for Link WP O: WP #2 Overflow

InflowArea = 17.688ac, 0 00% lmpervious, Inflow Depth = 0.21"

Primary
2 76 cfs @ 3 40 hrs, Volume=
2.76 cfs @ 3.40 hrs, Volume=

0.310 af
0.310 af, Atten= 0%, Lag=00min

Pdmary oumow = Inflow, Time Span= 0 00-30.00 hrs, dt= 0 05 hrs

Primary Outflow lmported from West Pond t 2 2syr, 6hrPond \ryP2.hce

t

E

Link WP O: WP #2 Overflow
Hydroglaph

lnflow Area=17.688 ac
Primary Outflow

lmported from
West Pond #2 25yr
6hr-Pond WP2.hce

Area= 17.688 ac



Bypass Watershed 25yr, 6hr
Prepared by EarthFax Engineering. lnc.

Type ll24-hr Rainfa =1.75"
Printed 5/13/2009

re Solutrcns LLC Paoe 19

Summary for Link WP4:

9.188 ac, 0 00% lmpervious, Inflow Depth = 0 16"
2 10 cfs @ 3 10 hrs, Volume= 0121 al

Primary = 2 10 cfs @ 3.10 hrs, Volume= 0.121 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0 00-30.00 hrs, dt= 0.05 hrs

Primary Outflow lmported ftom West Pond #4 25yr, 6hrPond 1P.hce

Link WP4:
Hydrograph

4123456739
nne (hou6)

lnflow Area=9.188 ac
Primary Outflow

lmported from
West Pond #425yr

6hr-Pond 1P.hce
Area= 9.188 ac

23 21 25 26 27 23 2S 30



BW Undisturbed

Channel tl4
BW Disturbed

Watershed

-+-E
BW undisturbed PiPe #2

Watershed #1

Pipe # 4

+-lpa,l+-lP3 l'l''-l
Pipe #3

Channel#4

Drainage Dlaglam tor Bypass Wat€6h6d 100yr, 0 5hr
Prepared by EadhFai Engineeing, hc, Print€d 5/13/2009

HydoCAD@ 3 50 s/n 003900 @ 2007 HydoCAD SofiwaE Solut ons LLC
@@ E



Bypass Wate6hed 100yr, 0.5hr
Prepared by EarthFax Engineering, Inc.

Type ll 24-hr 0.50 hrs Rainfall=1.23"
Printed 5/13/2009

Reach P2: Pipe #2

Reach P3: Pipe#3

Reach P4: Pipe# 4

Time span=0.00-5.00 hrs, dt=0.01 hrs, 501 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-lnd+Trans melhod - Pond routing by Storlnd method

SubcatchmentDw: BW Disturbed WatershedRunoff Area=1.596 ac 0 00% lmpervious RunofiDepth=o21'
Flow Length=2,322' Slope=o.1080'/' Tc=178min CN=82 Runoftsl 01 cfs 0.028af

SubcatchmentUWl : BW Undisturbed RunoffArea=lo 557 ac 0 00% Imp€ruious Runoff Depth=0.01"
Flow Length= 1 ,485' Slope=0.2390'/' Tc=129min CN=67 Runoff=o 48 cfs 0.010af

SubcatchmentUW2: BW Undisturbed RunoffArea=56124 ac 0.00% lmperuious Runoff Depth=0.01"
Flow Length=3,235' Slope=o 4030 7' Tc=185min CN=67 RunofF2.06 cfs 0054af

Avg. Depth=o 24' Mex Vel=10 15 fps Inffow=l 46 cfs 0.030 af
D=12.0" n=0025 L=1230' S=0 3984'/' Capacily= 1 1 69 cfs Outf,ow=1 46 ctu 0038af

Avg Deplh=0.37' Max Vel=8.49 tss Inffow=2 27 cfs 0 092 af
D=12 0" n=0.025 L=985 0' S=0.1716'/' Caoacitv=7 67 cfs Outflow=2.2s cfs 0.092 af

Avg. Depth=o 55' MaxVel=4 31 bs Innow=2.25 cfs 0.092 af
D=15 0" n=0.025 L=36 0' 5=0.0278 '/ Capacity=5.60 cfs Outflow=2.2s cfs 0 092 af

Reach R0: Channgl#4 Avg. Depth=o 38' Max vel=s 87 hs Inffow=2.06 cfs 0.054 af
n=0.050 L=2,465 0' S=04199'/ Capacity=22.s2 cfs Oumow=1.66 cfs 00544f

Reach R1: Channel#4 Avg Deplh=o 34' MaxVel=6.09fps lnfow=l46cfs 0038af
n=0.050 L=945 0' S=0 5185 '/ Capacity=2s 03 cfs Oumow=1 41 cfs 0.038 af

R€ach R2: Channel*.4 Avg Depth=o 46' Maxvel=547fps Inflow=2 29 cfs 0.092 af
n=0 050 L=384.0' 5=0.2813 T Capacity= 1 I 43 cfs Outffow=2 28 cfs 0092af

Reach R4: Channeltt4 Avg. Depth=0.42' Max Vel=6.33 fps Inflow=2.28 cfs 0 092 af
n=0 050 L=382 0' S=0 4162 7 Capacity=22.43 cfs Oumow=2 27 cfs 0 092 af

Reach R5: Channol*r4 Avg Depth=o 45' Max vel=5.49 fps Inflorv=2.2s cfs 0.092 af
n=0 040 L=218 0' S=0 1835 ? Caoacitv=24 00 cfs Outflow=2 25 cfs 0.092 af

Reach R6: Channel *.4 Avg Depth=o 40' Max Vei=6 86 fps Inflow=2 25 cfs 0.092 af
n=0.(X0 L=21 0' S=0 3333 7 Capacity=2s 09 cfs Oumow=2 25 cfs 0 092 af

Total RunoffArea = 68.277 ac RunoffVolume = 0.092 af Averago Runoff Depth = 0.02"
100.00% Pervious = 6E.277 ac 0.00% lmperviou3 = 0.000 ec



Bypass Watershed 100yr, 0,5hr
Prepared by EarthFax Engineering, Inc.

Type ll 24-ht 0.50 hrc Rainfa =1.23"
Printed 5/13/2009

Summary for Reach P2i Pipe #2

[52] Hint: Inlevoutlot condilions not evalualed

lnflow Area = 12.153ac, 0.00o/o lmpervious, Infow Deplh = 0.04"
Inflow = 1.46cfb@ 055hrs, Volume= 0038af
Outtlow = 1.46cfs@ 0.55hrs, Volume= 0.038 af, Anen= 0%, Lag=0.3min

Routing by Storind+Trans method, Time Span= 0 00-5.00 hrs, dt= 0.01 hrs
Max. Velocity= 10.15 fps, l\4in. TravelTime= 0 2 min
Avg. Velocity = 5.12 fps, Avg. TravelTime= 0.4 min

Peak Storage= '18 cf @ 0.55 hrs, Average Depth at P€ak Slorage= 0.24'
Bank-Full D€pth= 1.00', Capacity at Bank-Full= 11 69 cfs

'i2.0" Diameter Pipe, n= 0.025 Corrugated motal
Length= 123.0' Slope= 0 3984'/
Inlet Inv€rt= 6,550.00'. Outlet Invert= 6.501.00'

Reach P2: Pipe #2
Hyclrograph

lnflow Area=12.{ 53 ac
Avg. Depth=0.24'

Max Vel={0.'15 fps
D=12.0"
n=0.025
L=123.0'

S=0.3984'/'
Capacity=l '1.69 cfs



Bypass Watershed 100yr, 0.5hr
Prepared by EarthFax Engineering, Inc.

Type ll24-hrO.5O hrs Rainfa =1.23"
Printed 5/13/2009

Summary for Reach P3: Plpe #3

[52] Hintr Inlevoutlet conditions not evaluated

lnflow Area =
Inflow
Outflow

68.277 ac, 0.00% lmpervious, Inflow Depth = 0.02"
2.27 cfs @ 0.85 hrs, Volume= 0.092 af
2.25cfs@ 0.90 hrs, Volume= 0.092 af, Atten=1%, Lag=3.3t'n

Routing by Storind+Trans method, Time Span= 0.00-5.00 hrs, dt= 0.01 hrs
Max Velocity= 8.49 hs, Min. Travel Time= 1.9 min
Avg Velocity = 2.46 fps, Avg. Travel Time= 6.7 min

Peak Storage= 261 cf@ 0.87 hrs, Average Depth at Peak Storage= 0.37'
Bank-Full Depth= 1 00', Capacity at Bank-Full= 7.67 cfs

12.0" Diam€ter Pip€, n=0.025 Corrugated metal
Length= 985.0' Slope= 0.1716'/
Inlet Inven= 5,739.00', Outlet Invert= 5.570.00'

Reach P3: Pipe #3
Hydrograph

lnflow Area=68.277 ac
Avg. Depth=0.37'
Max Vel=8.49 fps

D=12.O"
n=0.025
L--985.0'

S=0.1716'/'
CaPaGity=7.67 cfs



Bypass WateBhed l00yr, 0.5hr
Prepared by EarthFax Engineering, Inc.

Type Il 2+hr O.5O hts Rainfa =1.23'
Printed 5/13/2009

Summary fo? Reach P4: Pipe # 4

[52] Hint: lnlevoutlet conditions not evaluated

Infow Arca = 68.277 ac, 0.00% lmpervious, Inflow Depth = 0.02"
lnflow = 2.25c|a@ 0.92 hrs, Volume= 0.092 af
Oumow = 2.25cfs@ 0.93 hrs, Volume= 0.092 at, Atten= 0%, Lag= 9.2 t'n

Routing by Stor-lnd+Trans melhod, Time Span= 0.00-5.00 hrs, dt= 0.01 hrs
Max Velocity= 4.31 fps, Min. TravelTime= 0.1 min
Avg. Velocity = 1.27 fps, Avg. TravelTime= 0.5 min

Peak Slorage= 19 cf @ 0.92 hrs, Average Depth st Peak Storage= 0.55'
Bank-Full Depth= 1 .25', Capacity at Bank-Full= 5.60 cfs

15.0" Diameter Pipe, n= 0.025 Corrugated metal
Length= 36.0' Slope= 0.0278 7
Inlet Inveft 5,539.00', Outlet Invort= 5,538.00'

Reach P4: Pipe # 4
Hydrogr6ph

lnflow Area=68.277 ac
Avg. Depth=0.55'
Max Vel=4.3{ fps

D={5.0"
n=0.025
L=36.0'

S=0.0278'/'
CaPacity=5.60 cfs



Bypass Watershed 100yr, 0.5hr
Prepared by EarthFax Engineering, Inc

Type Il 24-ht 0.50 hrs Rainfa =1 23"
Printed 5/13/2009

re Solutions LLC Paoe 11

Outflow

Summary for Reach R0: Channel #4

56.124 ac, 0 00%o lmpervious, Inflow Depth = 0 01"
2.06 cfs @ 0.64 hrs, Volume= 0.054 af
1.66 cfs @ 0 84 h.s, Volume= 0.054 af, Atten= 20%o, Lag= 11.E min

Routing by Stor-lnd+Trans method, Time Span= 0.00-5.00 hrs, dt= 0 01 hrs
Max Velocity= 5 87 fps, Min Travel Time= 7.0 min
Avg Velocity = 1 70 fps, Avg Travel Time= 24 2 min

Peak Storage= 698 cf @ 0 72 hrs, Average Depth at Peak Storage= 0.38'
Bank-Fulf Depth= 1.00', Capacity al Bank-Full= 22.52 cls

0.00' x 1.00' deep channel, n=0050 l\4ountain streams Wlarge boulders
Side Slooe Z-value= 2.0 '/ ToD Wdth= 4.00'
Length= 2,465 0' Slope= 0 4199 Y'

Inlet Invert= 7,045 00', Outlet Inved= 6,010 00'

Reach R0: channel tt4
Hydrograph

f nff ow Area=56.124 ac
Avg. Depth=O.38'
Max Vel=5.87 fps

n=0.050
L=2,465.0'

5=0.4199'/'
CaPacity=22.52 cfs



Bypass Watershed 100yr, 0,5hr
Prepared by EarthFax Engineering, Inc.
HydroCAD@ I 50 s/n 003900 @ 2007 HvdroCAD SofllvEre Solutions LLC

Type 24-hr0.50 hrs Rainfa =1.23'
Printed 5/13/2009

Peoe 12

Summary for Reach R1: Channel ,t4

Inflo\ / Are6 = '12 153ac, 0.00% lmpervious, Inflolv Depth = 0.04"
Inflow = 1.46cfs@ 0.55hrs, Volume= 0.038 af
Outflow = 1.41cfs@ 0.63 hrs, Volume= 0.038 af, Atlen= 3olo, Lag= 4.5 r'n

Routing by Stor-lnd+Trans method, Time Span= 0.00-5.00 hrs, dt= 0.01 hrs
Max. Velocity= 6.09 fps, Min. TravelTime= 2.6 min
Avg. Velocity = 2.27 fps, Avg. TravelTime= 6.9 mtn

Peak Storage= 218 cf@ 0.59 hrs, Average Depth al Peak Storage= 0.34'
Bank-Full Depth= 1.00', Capacity at Bank-Full= 25.03 cfs

000'x 1.00' deep channel, n= 0.050 irountain streams Wlarge boulders
Side SloDe Z-value= 2.0'/ ToD Wdth= 4 00'
Lenglh= 945.0' Slope= 0.5185'/
Inlet Invert= 6,500.00', Outlet Inve.t= 6.010.00'

Reach Rl: Channel t 4
Hydrograph

lnflow Area=l2.153 ac
Avg. Depth=o.34'
MaxVel=6.09 fps

n=0,050
L=945.0'

S=0.5185'/"
CaPacity=25.03 cfs



Bypass WateFhed t00yr, 0.5hr Type 2+hr 0 50 hrs Rainfa =1.23"
Prepared by EarthFax Engineering, Inc. Printed 5/13/2009

Summary for Reach Ril: Channel t 4

Inflow Area = 68.277 ac, 0.000/6 lmpeNious, Inflow Depth = 0.02"
Inflow = 229ch@ 0.79 hrs, Volume= 0.092 af
Outflow = 2.2acfs@ 082hrs, Volume= 0.092 af, Atten= 07o, Lag=2.9.n

Routing by Stor-lnd+Trans melhod, Time Span= 0.00-5.00 hrs, dt= 0.01 hrs
Max. Velocity= 5.47 fps, Min. Travel Time= 1.2 min
Avg Velocity = 1.68 fps, Avg. TravelTime= 3.8 min

Peak Storage= 160 cf @ 0.60 hrs, Average Depth at Peak Storage= 0.46'
Bank-Full Depth= 1.00', Capacily at Bank-Full= 18.43 cfB

0.00' r 1 00' deep channel, n= 0.050 Mountain streams Wlargo bouldeF
Sid€ Slope Z-value= 2.0 7 Top Wdth= 4 00'
Length= 384.0' Slop€= 0.2813 7
Inlel Invert= 6,009.00', Outlet Inverl= 5,90'1.00'

Reach R2: Channel #4
Hydrogr.ph

fnffow Area=68.277 ac
Avg. Depth=0.46'
Max Vel=5.47 fps

n=0.050
L=384.0'

5=0.2813'f
CaPacity=18.43 cfs



Bypa$ Watershed 100yr, 0.5hr
Prepared by EarthFax Engineering, Inc.

Type ll 24-hr 0.50 hrs Rainfa =1.23'
Printed 5/'13/2009

Summary for Reach R4: Channel t 4

fnffow Area = 68.277 ac, O.00o/o lmpervious, Inflow Depth = 0.02"
lnflow = 228ds@ 0.82 hrs, Volume= 0.092 af
Outflow = 2.27 ds@ 0.85 hrs, Volume= 0.092 af, Atten= 0%, Lag=1.7min

Rouling by Storind+Trans method, Time Span= 0.00-5 00 hrs, dt= 0.01 hrs
Max Velocity= 6.33 tps, Min. Travel Time= 1.0 min
Avg. Velocity = I .98 fps, Avg. Travel Time= 3 2 min

Peak Slorage= 137 cf@ 0 83 hrs, Average Depth al Peak Storage= 0 42'
Bank-Full Depth= 1 .00', Capacity 6t Bank-Full= 22.43 dg

0.00' x 1 .00' deep channel, n= 0.050 Mountain slreamg dlarge boulders
Side Slope Z-value= 2.0 '/ Top Vvidth= 4.00'
Length= 382.0' Slope= 0.4162'/
Inlet Invert= 5,E99.00', Oullet Invert= 5.740.00'

Reach R4: Channel #,4

Hydrogr.ph

f nff ow Area=68 .277 ac
Avg. Depth=0.42'
Max Vel=6.33 fps

n=0.050
L=382.0'

S=0.4162'/'
CaPacaty=22.43 cfs



Bypass WateEhed 100yr, 0,5hr
Prepared by EarthFax Engineering, Inc.

Type ll 24-hr 0.50 hts Rainfa =1.23"
Printed 5/13/2009

Summary for Reach R5: Channel #4

[62] Warning: Exceeded Reach P3 OUTLET depth by 10.12' @ 1.10 hrs

Intlow Area =
lnflow
Outflow

66.277 ac, 0.00% lmpervious, Inflow Depth = 0.02"
2.25 cfs @ 0.90 hrs, Volume= 0.092 af
2.25cfs@ 0.92 hrs, Volume= 0.092 af, Atten= 00/6, Lag=1.2.'n

Rouling by Stor-lnd+Trans method, Time Span= 0.00-5.00 hrs, dts 0.01 hrs
Max. Velocity= 5.49hs, Min. TravelTime= 0.7 min
Avg. Velocity = 1.82 fps, Avg. TravelTime= 2.0 min

Peak Storage= 89 cf @ 0 91 hrs, Average Depth at Peak Storago= 0 45'
Bank-FullDepth= 1.10', Capacity at Bank-Full= 24.00 cfs

0.00' x 1.10'deepchannel, n= 0.040 Earth, cobble bottom, clean sides
Side Slope Z-value= 2.0'/ Top Vvidth= 4.40'
Length=218.0' Slope= 0.1835'/
Inlet lnverl= 5,580.00', Outlet Invert= 5.540.00'

Reach R5: Channel #4
Hydrogrsph

f nflow Area=68.277 ac
Avg. Depth=0.45'
Max Vel=5.49 fps

n=0.040
L=218.0'

S=0.1835'/'
CaPacity=24.00 cfs



Bypa$ Watershed l00yr, 0.5hr
Prepared by EarthFax Engineering, Inc.
HvdroCAO@ I 50 s/n 003900 @ 2007 HvdroCAD Soft./Ere Solutions LLC

Type ll 2+hr 0.50 hrs Rainfa =1.23"
Printed 5/13/2009

Pade 16

Summary for Reach R6: Channel tt4

lnflow Area = 68.277 ac, O.OoVo lmpervious, Inflow Deplh = 0.02"
lnffow = 2.25cfs@ 0.93 hrs, Volume= 0 092 al
Outfiow = 2.25 cfs @ 0.93 hrs, Volume= 0.092 af, Atten= 0%, Lag= 9.1 . n

Routing by Stor-lnd+Trans method, Time Span= 0.00-5.00 hrs, dt= 0.01 hrs
Max. Velocity= 6.86 fps, Min. TravelTime= 0.1 min
Avg. Velocity = 2 29 fps, Avg. TravelTime= 0.2 min

Peak Storage= 7 cf @ 0.93 hrs, Average Deplh at Peak Storag6= 0.40'
Bank-Full D€pth= 1.00', Capacily at Bank-Full= 25 09 cfs

0.00' x 1.00' deep channel, n= 0.040 Eanh, cobble botlom, clean sides
Side Slope Z-value= 2 0 ? Top Width= 4.00'
Length= 2'1.0' Slope= 6.3333 t
Inlet Invert= 5,537.00'. Outlet Inved= 5,530.00'

Reach R6: Channel #4
Hydrog.aph

Avg. Depth=0.40'
Max Vel=6.86 fps

n=0.040
L=21.O'

S=0.3333'f
CaPacity=25.09 cfs



-----+
WP #1 Disturbed

Watershed #1

----+ WP #1

WP #1 Disturbed
Watershed #2

Channel #2

n
(s'rbcat) lReach TPon\ lLink\--ltr-L-_\---l

Drainags Diagmm for We€t Pond#1 10y.,24hr
Pr€pa€d by EanhFax Engineering Inc Pinled s/1:l/2009

HvdroCAO@ 3 50 s/n 003900 @2007 Hyd@CAD So €SolulonsLLC



West Pond #1 'l0yt,24hr
Prepared by EarthFax Engineering, Inc.

Type ll 24-hr Rainfa =1.75'
Printed 5/13/2009

HvdroCAD@ 8.50 s/n 003900 @ 2007 HvdroCAD Sofrveare Solutions LLC Paoe 4

Time soan=o.00-30.00 hrs. dt=o.05 hrs.601 Doints
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-lnd+Trans method - Pond routing by Storind method

SubcatchmentDWl i WP #1 Obtu.bed Runoff Area=4 540 ac 0 00% lmpervious Runofi Depth=o 49"
Flow Length=43o' Slope=0.3488'/' Tc=2.6 min CN=82 Runoff=4 30 cfs 0165af

SubcatchmentDw2: WP #t Dbtu.bed RunoffArea=17 730 ac 0-00% lmpervious Runoff Depth=o 49"
Flow Length=860' Slope=o 4190 '/ Tc=4 1 min CN=82 Runoft1s 93 cfs 0 724 af

Reech C1: Channel#1

Reach C2: Channel#2

Pond WPl: WP #t

Avg Depth=0.33' MaxVel=3.36fps hflow=4 30 cfs 0.1854f
n=0.022 L=700.0' 5=0.0286 r Capacity=46 47 cfs Outfrow=3.s3 cfs 0 185 af

Avg Oepth=0.57' Max Vel=3.87 hs Inflow=15.93 cb 0 724 af
n=0022 L=1,140.0' S=001757 Capacity=56-17 cfs Outflow=l2-12 cfs 0724ef

Peak Elev=6,779 75' Storage=39,626 cf Infow=l4 99 cfs 0 910 af
Oumow=0.00 cfs 0.000 af

Totel Runoff A.ea = 22.270 ec RunoftVolume = 0.910 af Average Runofi Depth = 0.,19"
100,00% Perviou! = 22.270 ac o.O0oh lmpervioua = 0.000 ac



West Pond #l 10yr,24h?
Prepared by EarthFax Engineering, lnc

Type ll 24-hr Rainfa =1.75"
Printed 5/13/2009

Summary for Reach cl: channel #l

InflowArea = 4540ac, 0 00% lmpervious, Inflow Depth = 0.49"
Inflow = 4.30cfs@ 11.94h.s, Volume= 0.185af
Outflow = 3.53 cfs @ 12.03 hrs, Volume= 0.185 af, Atten= 18ol", Lag= 5.5 rn n

Routing by Stor-lnd+Trans method, Time Span= 0.00-30 00 hrs, dt= 0.05 hrs
Max. Velocity= 3.36 fps, Min. Travel Time= 3 5 min
Avg. Velocity = 1 25 fps, Avg. T.avel Time= 9.4 min

Peak Storage= 744 cf @ 11.97 hrs, Average Depth at Peak Storage= 0.33'
Bank-Full Depth= 0 85', Capacity at Bank-Full= 46.47 cfs

0 00' x 0.85' deep channel, n= 0.022 Earth, clean & straight
Side Slope Z-value= 10 0'/' Top Wdth= 17 00'
Length= 700 0' Slope= 0.0286'/
Inlet lnvert= 6.800.00'. Outlet Inve(= 6.780.00'

E2

Reach C1: Channel #l
Hydrograph

12 13 14 15 16 22 23 24 25 26 21 2A 29 30

lnflow Area=4.540 ac
Avg. Depth=O.33'
Max Vel=3.36 fps

n=0.022
L=700.0'

S=0.0286'/'
Capacity=46.47 cfs



West Pond #1 'loyt,24hr
Prepared by EarthFax Engineering, Inc.

Type ll 24-hr Rainfa =1.75"
Printed 5/13/2009

re Solutions LLC Paoe 8

Outflow

Summary for Reach c2: channel #2

17.730 ac, 0.00o/o lmpervious, Inflow Depth = 0.49"
15.93 cfs @ 11.96hrs, Volume= 0.724 al
12.12 cls @ 12.09hrs, Volume= 0.724 af , Allen= 24o/o, Lag=69-n

Routing by Stor-lnd+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.87 fps, Min Travel Time= 4 9 min
Avg. Velocity = 1.27 fps, Avg. TravelTime= 14.9min

Peak Storage= 3,733 cf @ 12 00 hrs, Average Depth at Peak Storage= 0 57'
Bank-Full Depth= 1.00', Capacity at Bank-Full= 56.17 cfs

0 00' x 1 00' deep channel, n= 0.022 Earth, clean E straight
Side Slooe Z-value= 10 0'/ Too Wdth= 20 00'
Length= 1,140.0' Slope= 0 0175 7
lnlet lnvert= 6.800.00'. Outlet lnvert= 6.780 00'

Reach C2: Channel #2

.9

Hydrograph

lnflow Area=17.730 ac
Avg. Depth=0.57'
Max Vel=3.87 fps

n=0.022
L=1,140.0'

5=0.0175'/'
Capacity=56.17 cfs

12 '12 ds

21 22 23 24 25 26 27 2A 29 30



West Pond #1 'loyt,24hr
Prepared by EarthFax Engineering, Inc

Type ll 24-hr Rainfa =1.75"
P nted 5/'132009

re Solutions LLC Paoe I

Outf,ow
Primary

Summary for Pond WPt: WP #1

22.270 ac, o.OO'k lmpeNious, InflowDepth= 0.49"
14.99 cfs @ 12.07hrs, Volume= 0.910af
0.00cfs@ 0.00hrs, Volume= 0.000 af, Atten= 100%, Lag=g.gtn
0.00 cfs @ 000hrs, Volume= 0.000af

Routing by Storlnd method, Tim€ Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 6,779.75' @ 30.00 hrs Surf.Area= 6,528 sf Storage= 39,626 cf

Plug-Flow detention time= (not calculated: initial slorage oxcedes outflow)
Cenler-of-Mass det. time= (not calculated: no oumow)

Volume Invert Avail.Sloraqe StoraaeDegcriDtion
#1

Elevation
(feet)

6,769.00'

Surf Area
(sq-ft)

4E,129 cf Custom Stage Oata (Pri.matic)Listed below (Recalc)

lnc.Slore Cum Store
(cubic-feet) (cubic-feet)

6,769.00
6,770.00
6,771.00
6,772 00
6,773.00
6,774.OO
6,775.00
6,776.00
6,777.OO
6,77E.00
6,779.00
6,780.00
6,781.00

1,594
1,900
2,080
2,4U
2,880
3,326
3,808
4320
4,464
5,440
6,048
6,688
7,024

0
1,747
1,990
2,272
2,672
3,104
3,568
4,064
4,592
5,152
5,744
6,368
6,E56

0
1,747

6,009
8,681

11,765

19,417
24,009
29,161
34,905
41,273
48,125

Device Routino lnvert Outlel Devices
Primary 6,780.00' Special & Uaer.Defined

Head (feet) 0.00 0.74
Disch (cfs) 0 000 9.190

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=6,769.00' (Free Discharge)
Ll=Spgcial & User-Defined ( conkols 0.00 cfs)



West Pond #1 10yr,24hr
Prepared by EarthFax Engineering, Inc

Type ll 2+hr Rainfa =1 75"
Printed 5/13/2009

HvdroCAD@ 8.50 s/n 003900 @ 2007 HvdroCAD Software Solutions LLC Paoe '! 0

Pond WPI: WP #1

tlydrograph

22 23 21 25 26 27 2A 29 3A



WP #1 Disturbed
Watershed #1

WP #1

WP #1 Disturbed
Watershed #2

Channel #2

n r-\-.(s"u) n"""r,l y'on\ Link
\_J L-,-J 
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Drainage Olag€m lor west Pond#1 25yr,6h.
Prepared by EarthFax Engineeing, Inc , Pinted 5/13/2009

Hvdoc,cD@ 3 50 s/n 003900 @ 2007 UydrcCAO Sonwarc So ut ons LLC



West Pond #1 25yr, 6hr
Prepared by EarthFax Engineering, Inc

Type Il 24-hr 6.00 hrs Rainfa =1.41"
Printed 5/'1312009

re Solutions LLC Paoe 4

Time span=o.00-12.00 hrs, dt=o.05 hrs, 241 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Slor-lnd+Trans method - Pond outing by Storlnd method

SubcatchmontDWl: WP #l Disturbed RunoflArea=4.540 ac 0.00% lmpeMous Runoff Depth=0.30"
Flow Length=43o' Slope=0.3488'/ Tc=2 6 min CN=82 Runoff=s 73 cfs 0'113af

SubcatchmentDw2: WP #l Dilturbed RunoffArea=17.730ac 0 00% lmp€rvious Runoff Depth=0.30"
Flow Length=860' Slope=o 4190 y' Tc=4 l min CN=82 Runoff=l7 59 cfs 0.440 af

ReachCl: Channel#l Avg. Depth=o 33' lraxVel=3.39tss Infow=5.73 cfs 0.113af
n=0 022 L=700.0' S=0 0286 7' Caoacitv=46 47 cfs Outflow=3.42 cfs 0113af

Reachc2: Channel#2 Avg Depth=0.54' Max Vel=3 73 fps Inflow=l7 59 cfs 0.440af
n=0 022 L=l,140.0' S=00175'/ Capacity=56 17 cfs Outflow=1o 31 cfs 0440af

Pond WPI: WP #l Peak Elev=6,780 10' Storage=7,038 cf Inflow=12.75 cfr 0.553 af
Oumow=8 17 cfs 0 406 af

Tot l Runoft Area = 22.270 ac Runoff Volume = 0.553 af Averagg Runoff Depth = 0,30"
{00.00% PervioG = 22,270 ac 0.00% lmpervious = 0.000 ac



West Pond #1 25yr, 6hr
Prepared by EarthFax Engineering. Inc.

Type ll24-hr 6.00 hrs Rainfa =1.41"
Printed 5/13/2009

Summary for Reach C1: Channel #1

Inflow Area = 4.540 ac, 0.0070 lmpervious, Inflow Depth = 0 30"
Inflow = 573cfs@ 3.01 hrs, Volume= 0.113af
Outflow = 3.42cfs@ 3.11hrs, VolLrme= 0.113af, Atten= 40olo, Lag=6.3.n

Routing by Sto.lnd+Trans melhod, Time Span= 0.00-'12.00 hrs, dt= 0.05 hrs
Max Velocity= 3 39 fps, l\4in TravelTime= 3 4 min
Avg Velocity = 1 19 fps, Avg. TravelTine= 9I min

Peak Storage= 749 cf @ 3-06 hrs, Average Depth at Peak Storage= 0.33'
Bank-Fuff Depth= 0.85', Capacity at Bank-Full= 46 47 cE

0 00' x 0.E5' deep channel, n= 0 022 Earth, clean & straight
Side Slooe Z-value= 10.0'/' TooWdth= 17.00'
Length= 700 0' Slope= 0.0286'/
Inlet Inved= 6,800.00', Outlel Inveri= 6,780.00'

,

Reach C1: Channel#l
Hydrograph

lnflow Area=4.540 ac
Avg. Depth=O.33'
Max Vel=3.39 fps

n=0.022
L=700.0'

S=0.0286'/'
Capacity=46.47 cfs



West Pond #l 25yr, 6hr
Prepared by EarthFax Engineering, Inc.

Type ll 24-hr 6 00 hrs Rainla =1.41"
Printed 5/132009

HvdroCAD@ 8.50 s/n 003900 @2007 HvdroCAD Software Solutions LLC PaoeS

Outflow

Summary for Reach C2: Channel #2

17.730 ac, 0.00% lmpervious, Inflow Depth = 0.30"
'17 59 cfs @ 304hrs, Volume= 0440af
10 31 cfs @ 3.'19 hrs, Volume= 0 440 af, Atten= 41ol", Lag= 6.6 t'n

Routing by Stor-lnd+Trans method, Time Span= 0 00-12.00 hrs, dt= 0 05 hrs
lvlax Velocity= 3.73 fps, Min. T.avel Time= 5 1 min
Avg. Velocity = 1.04 fps, Avg TravelTime= 18.3 min

Peak Storage= 3,346 cf @ 3.10 hrs, Average Depth at Peak Storage= 0.54'
Bank-Full Depth= 1 00', Capacify at Bank-Full= 56.17 cfs

0 00' x 1.00' deep channel, n= 0 022 Earth, clean & straight
Side Slooe Z-value= 10 0'/' Too Wdth= 20 00'
Length= 1,140 0' Slope= 0 0175'/'
Inlet Inved= 6,800 00', Outlet Invert= 6.7E0 00'

Reach C2: Channel #2

lnflow Area=17.730 ac
Avg. Depth=0.54'
Max Vel=3.73 fps

n=0.o22
L=1.140.0'

5=0.0175'/'
CaPacitY=56.17 cfs

10.31 cfs



West Pond #'l 25yr, 6hr
Prepared by EarthFax Engineering, Inc.

Type ll 24-hr 6 00 hrs Rainfa =1.41'
Printed 5/13/2009

Summary for Pond WPI: WP #1

[61] Hinl: Exceeded Reach C1 outlet inverl by 0 10'@ 3 30 hrs
[61] Hinl: Exceeded Reach C2 outlel inved by 0.10' @ 3.30 hrs

lnflow Area = 22.270 ac, 0.O0o/o lmpervious, Inflow Depth = 030"
lnflow = 12.75c1s@ 3.17hrs, Volume= 0.553af
Outflow = 817cfs@ 331 hrs, Volume= 0.406 af, Atten= 360/0, Lag=61tn
Primary = E.17 cfs @ 3.31 hrs, Volume= 0.406 af

Routing by Stor-lnd method, Time Span= 0.00-12 00 hrs, dt= 0.05 hrs
Peak Elev= 6,780.10'@ 3.31 hrs Surf.Area= 6,722 sf Storage= 7,038 cf

Plug-Flow detention time= 46.0 min calculated for 0.405 af (73olo of inflow)
Center-of-Mass det. time= 18 1 min ( 253.5 - 235.4 )

Volume Inverl Avail.Storaqe SloraqeDescription
#1 6,769.00' 13,224 cf Custom Stage Data (Prismatic)Listed below (Recalc)

Elevation Surf.Area Voids lnc.Store Cum Store
(feet) (sq-ff) (o/") (cubic-fee0 (cubic-feet)

1,594 0.0
1,900 0.0
2,080 0 0
2,464 0.0
2,880 0.0
3,328 0.0
3,808 0.0
4,320 0.0
4,664 0 0
5,440 0.0
6,04E 0.0
6,688 't00.0
7,024 100.0

Invert Outlet Devices

6,769.00
6,770 00
6,771.00
6,772.OO
6,773.00
6,774.00
6,775.00
6,776.00
6,777.00
6,778.00
6,779.00
6,780.00
6,781 00

Device Routino

0
0
0
0
0
0
0
0
0
0
0

6.368
6,856

0
0
0
0
0
0
0
0
0
0
0

6,368
13,224

#1 Primary 6.780.00' SDecial&Uaer.Defined
Head (feet) 0.00 0.10
Disch (cfs) 0 000 8.170

Primary OutFlow Lilax=7.75 cfs @ 3.31 hrs HW=6,780.09' (Free Discharge)
Ll=Special & User-Defined (Cuslom Controls 7.75 cfs)



West Pond #1 25yr, 6hr
Prepared by EafthFax Engineering, Inc.

Type ll 24-hr 6.00 hrs Rainla =1.41"
Printed 5/132009

re Solutions LLC Paoe 10

Pond WPI: WP #l
Hydrograph
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West Pond #1 100yr,0.5hr
Pfepared by EarthFax Engineering, Inc

Type ll 24-hr 0.50 hrs Rainfa =1.23"
Printed 5/13/2009

HvdroCAD@ 8.50 s/n 003900 02007 HvdroCAD Software Solutions LLC Paoe4

Time span=0.00-5 00 hrs, df=0.05 hrs, 101 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-lnd+Trans melhod - Pond routing by Stor-lnd method

SubcatchmentDW l: WP #l Dirturbed RunoffArea=4 540 ac 0.00% lmperuious Runof Depth=0.21"
Flow Length=43o' Slope=o 3488 7' Tc=2 6 min CN=82 RunoftsS 11 cfs 0 079 af

SubcakhmentOW2: WP #1 Disturbed RunoffArea=17 730 ac 0 00% lmpervious Runoff Depth=o 21"
Flow Length=860' Slope=o 4190'/' Tc=4 lmrn CN=82 Runofts26 06 cfs 0310af

Avg. Deplh=o 37' l\rax Vel=3 72 fps Inflow=8 11 cfs 0 079 af
n=0 022 L=700 0' S=0 0286 '/' Capacity=46 47 cfs Outflow=s 09 cfs 0 079 af

Avg Depth=o 61' Mex Vel=4 04 fts Inflow=26 06 cfs 0 310 af
n=0 022 L=1,140 0' S=0 0175'/ Capacity=56 17 cfs Outllow=15 09 cfs 0.310 af

Peak Elev=6,775 40' Storage=16,936 cf Inflow=l8 35 cfs 0 389 af
Outflow=o 00 cfs 0 000 af

Total RunoffArea = 22.270 ac Runoffvolume = 0.389 af Avetage Runoff Depth = 0.21"
100.00% P.rvious = 22.270 ac 0,00'k lmpervious = 0.000 ac

Reach C'l: Channel#1

Reach C2: Channel#2

Pond WPI: WP #1



West Pond #1 l00yr, 0.5hr
Prepared by EarthFax Engineering, Inc.
HvdroCAD@ 8.50 s/n 003900 O 2007 HvdroCAD Sofrwere Solutions LLC

Type ll 24-hr 0.50 hrs Rainla =1.23"
Printed 5/132009

Summary for Reach Cl: Channel #l

InflowArea = 4.540 ac, 0.00% lmpervioug, Inflow Depth = 0.21"
Inflow = 8.11 cfs @ 0.30 hrs, Volume= 0.079 af
Oumow = 5.09cfs@ 0.40 hrs, Volume= 0.079 af, Atten= 37%, Lag=5.9ln'n

Routing by Storind+Trans method, Time Span= 0.00-5.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.72 fps, Min. TravelTime= 3.1 min
Avg. Velocity = 0.80 fps, Avg. TravelTime= 14.6 mrn

Peak Storage= 976 cf @ 0.35 hrs, Average Depth at Peak Storage= 0.37'
Bank-Full Depth= 0.85', Capacity at Bank-Full= 46 47 cfs

0.00' x 0.85' deep channel, n= 0.022 Earlh, clean & straighl
Side SloDe Z-value= 10.0'/ ToD V\4dth= 17.00'
Length= 700 0' Slope= 0.0266'/
Inlet Invort= 6,800.00', Outlet Inved= 6,780.00'

Reach C1: Channel#1
Hydrograph

Inflow Area=4.540 ac
Avg. Depth=0.37'
Max Vel=3.72 fps

n=0.022
L=700.0'

S=0.0286'/'
Capacity=46.47 cfs



We3t Pond #l 100yr, 0.5hr Type ll 24-ht 0.50 hts Rainfall=1.23"
Prepared by EarthFax Engineering, Inc. Printed 5/13/2009

Summary for Reach C2: Channel #2

lnflow Area = 17.730ac, 0.00% lmpervious, Inflow D€pth = 0.21"
Inflow = 26.06 cG @ 0.32 hrs, Volume= 0.310af
Outflow = 15.09cfs@ 0.47hrs, Volume= 0.310 af, Atten= 42%, Lag=9.0min

Routing by Slorlnd+Trans method, Time Span= 0.00-5.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.014 tps, Min. Travel Time= 4.7 min
Avg Velocity = 0.60 fps, Avg. TravelTime= 23.6 min

Peak Storage= 4,293 cf @ 0.38 hrs, Average Depth at Peak Storage= 0.61'
Bank-Full Depth= ,|.00', Capacity at Bank-Full= 56.17 cfs

0.00' x 1.00' deep channel, n= 0.022 Earth, clean & slraight
Side Slope Z-value='i0.0'/' Top Vvidth= 20.00'
Length= 1,140.0' Slope= 0.0175'/
Inlet Inverl= 6,800.00', Oullet Invert= 6,780.00'

Reach C2: Channel #2
Hydrograph



West Pond #1 l00yr, 0.5hr
Prepared by EarthFax Engineering, Inc.

Type ll 24-ht 0.50 hts Raintall=1.23'
Printed 5/13/2009

Summary for Pond WP1: WP #1

lnflowArea = 22.270 ac, o.O0oh lnr,pervious, Inflow Depth = 0.21"
Inflow = 18.35cfs@ 0.46 hrs, Volume= 0.389af
Outflow = 000cfs@ 0.00 hrs, Volume= 0.000 6f, Atten= 100%, Lag=0.0min
Primary = 0.00cfs@ 0.00hrs, Volume= 0.000 af

Routing by Stor-lnd method, Time Span= 0.00-5.00 hrs, dt= 0.05 hrs
Peak Elev= 6,775.40'@ 5.00 hrs Surf.Area= 4,015 sf Storage= ,|6,936 cf

Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume lnvert Avail.Storaoe SloraoeDescriotion
#1 6,769.00' 48,129 cf Custom Stage Data (PrismaticlListed below (Recalc)

lnc.Store Cum Store
(cubic-feel) (cubic-feet)

Elevation
(feet)

Surf.Area
(so-ft)

6,769.00
6,770.00
6,77100
6,772.00
6,773.00
6,774.OO
6,775.00
6,776.00
6,777 .00
6,778.00
6,779.00
6,780.00
6,781.00

Device Routina

1,594
1,900
2,080
2,464
2,880
3,328
3,80E
4,320
4,464
5,440
6,048
6,6EE
7,O24

lnvert

0
1,747
1,990
2,272
2,672
3,104
3,568
4,064
4,592
5,152
5,744
6,368
6,856

Outlet Devices

0
1,747
3,737
6,009
8,681

11,745

19,417
24,009
29,'t61
34,905
41,273
48,129

Primary 6,7E0.00' Special & User-Detined
Head (feet) 0.00 0.74
Disch. (cfs) 0.000 9.190

Prirn.ry 00 cfs @ 0.00 hrs HW=6,769.00' (Free Discharge)t+=sir ned ( c;ntrols o.oo cfs)



West Pond #l 'l00yr, 0.5hr
Prepared by EarthFax Engineering, Inc.

Type ll 24-hr 0 50 hrs Rainfa =1.23"
Printed 5/13/2009

HvdroCAD@ 8.50 s/n 003900 @ 2007 HvdroCAD Sofrveare Solutions LLC Paoe 10

Pond WP1: WP #1

Hydrograph

!11
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West Pond #2 10yt,24hr Type ll 24-hr Rainfall=1.75"
Prepared by EarthFax Engineering, Inc. Printed 5/13/2009

Time span=o.00-30.00 hrs, dt=o.05 hrs, 601 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-lnd+Trans melhod - Pond routing by Storind method

SubcatchmentDw: WP #2 Dbturbed RunoffArea=17 920 ac 0 00% lmpervious Runoff Depth=0.49"
Flow Length=2,o14' Slope=o 1740'/' Tc=12 5 min CN=82 Runoff=11 59 cfs 0 732 af

PondWP2: WP #2 Peak Elev=6,318 71' Storage=31,886 c{ Inflow=1'1.59 cft 0.732 af
Outflow=o 00 cfs 0.000 af

Total Runoff Area = 17.920 ac Runoff Volume = 0.732 at Average Runoff Dopth = 0.49"
'100.00% Pervioue = '17.920 ac 0.00% lmpervioue = 0.000 ac



West Pond #2 10yr'24hr
Prepared by EarthFax Engineering, Inc.

Type ll 24-hr Rainfall=1.75'
Printed 5/13/2009

Summary for Pond WP2i WP #2

fnflowArea = 17.920 ac, o.o0cyo lmpervious, Inflow Depth = 0.49"
lnflow = 11.59cfs@ 12.06 hrs, Volume= 0.732 at
Outflow = 0.00 cfs @ 0.00 hrs, Volume= 0.000 af, Atten= 100%, Lag=ggtn
Primary = 0.00cts@ 0.00 hrs, Volume= 0.000 af

Routing by Stor{nd method, Time Span= 0.00-30 00 hrs, dt= 0.05 hrs
Peak Elev= 6,318.71' @ 24.75 hrs Surf.Area= 5,727 sf Storage= 31,886 cf

Plug-Flow detention time= (not calculated: initial storage exc€des outflow)
Center-of-Mass det. time= (not calculated: no outflow)

#1 6,309.00', 39,820 ct Curtom Stage Data (Prismatic)Listed below (Recalc)

Elevation Surf.Area Inc.Slore Cum.Store(feet) (sq-fr) (cubic-feet) (cubic-feet)

6,309.00
6,310.00
6,311.00
6,312 00
6,3't3.00
6,3't4.00
6,315 00
6,3't6.00
6,317.00
6,318.00
6,319.00
6,320.00

1,344
1,656
2,000
2,376
2,7U
3,224
3,696
4,200
4,736
5,304
5,904
6,536

0
'1,500
1,42E
2,188
2,580
3,004
3,460
3,948
4A64
5,020
5,604
6,220

0
1,500

5,516
8,096

't 't,100
14,560
18,508
22,976
27,996
33,600
39,820

Device Routinq Invert Outlet Devices
Primary 6,319.00' Spgcial & User-Defined

Head (feet) 0.00 0.31
Disch. (cfs) 0.000 2.760

Pdmary OutFlow Max=0.00 cfs @ 0.00 hrs H1 F6,309.00' (Free Discharge)
L1=Special & uger-Defined ( Controls 0.00 cfs)



West Pond #2 10yt,24hl
Prepared by EarthFax Engineering, Inc

Type ll 24-ht Rainfa =1.75"
Printed 5/13/2009

re Solutions LLC Paoe 7

Pond WP2: WP #2

10 11 12 13 14 15 16 17 r3 19 20 2r
nm. (ho!6)

22 23 24 25 26 27 2A 29 30

Hydrograph
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West Pond #2 25yr, 6hr
Prepared by EarthFax Engineering. Inc.

Type ll 24-hr 6.00 hrs Rainfa =1.41"
Printed 5/13/2009

Time span=0 00-12.00 hrs, dt=o 05 hrs, 241 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-lnd+Trans method - Pond routing by Stor-lnd method

SubcatchmentDW: WP#2 Disturbed RunoffArea=17 688 ac 0.00o/o lmperuious RunoffDepth=o 30"
Flow Length=2,014' Slope=o 1740 y' Tc=12 5 min CN=82 Runoff=10 02 cfs 0 439 af

PondWP2:WP#2 PeakElev=6,31934'Storage=7,627cf Infow=1o02cfs0439af
Outflow=2 76 cfs 0 310 af

Total RunoffArea = 17.688 ac RunoffVolume = 0.439 af Average Runoff Oepth = 0 30"
100.00% Pervious = 17.688 ac O.O0% lmpervious = 0.000 ac



West Pond #2 25yr, 6hr
Prepared by EarthFax Engineering, Inc.

Type ll 24-hr 6.00 hrs Rainfa =1.41"
Printed 5/132009

re Solutions LLC Paoe 6

Outflow
Primary

Summary for Pond WP2i WP #2

17.688 ac, 0.00% lmpervious, Inflow Depth = 0.30"
10.02 cls @ 3.15hrs, Volume= 0439af
2.76 cfs @ 3 40 hrs, Volume= 0.310 af, Atten= 72ol", Lag= '15.9 .'n
276cfs@ 3.40 hrs, Volume= 0310af

Routing by StoFlnd method, Tihe Span= 0.00-12.00 hrs, dt= 0.05 hrs
Peak Elev= 6,319.34'@ 3.46 hrs Surf.Area= 6,117 sf Storage= 7,627 cf

Plug-Flow detention time= 58 3 min calculated for 0.309 af (70ol" of inflow)
Center-of-l\4ass det. time= 29.4 min ( 260.9 - 231.5 )

Volume Invert AvailStoraqe StoraaeDescriDtion
#1 6,309 00' 11,824 ct

Elevation Surf.Area Voids
(feet) (sq-fr) (o/.\

Custom Stage Data (Prismaticllisled below (Rec6lc)

lnc.Store Cum Store
(cubic-feet) (cubic-feet)

6,309.00
6,310.00
6,311.00
6,312.00
6,313.00
6,314.00
6,315.00
6,316.00
6,317.00
6,318 00
6,319.00
6,320.00

Device Routinq

1,344 0.0 0
1,656 0.0 0
2,000 0.0 0
2,376 0.0 0
2,784 0.0 0
3,224 0.0 0
3,696 0.0 0
4,200 0 0 0
4,736 0.0 0
5,304 0.0 0
5,904 100.0 5,604
6,536 100.0 6,220

Inved Outlet Devices

0
0
0
0
0
0
0
0
0
0

5 604
11824

Primary 6,319.00' Special & Use,-Defined
Head (feet) 0.00 0.31
Disch. (cfs) 0.000 2.760

Primary OutFlow l\4ax=2.76 cfs @ 3.40 hrs HW=6,319.33' (Free Discharge)
Ll=Special & User-Defined (Custom Controls 2.76 cfs)



West Pond #2 25yr, 6hr
Prepared by EarthFax Engineering, Inc
HvdroCADO I 50 s/n 003900 @ 2007 HvdroCAD Sofrware Solulions LLC

TvDe ll24-hr 6.00 hrs Rainfa =1.41"
Printed 5/13/2009

Peoe I

Pond WP2: WP #2
Hydrograph
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Drainage Ditgram for We6t Pond t2 100yr,0.5hr

P€paEd by EarlhFax Engin€erng, Inc, Pnnted 5/'13/2009
Hvd@cAD@ 3 50 s/n 003900 O 2007 HydrcCAD Sofrwgre So ut ons LLC



West Pond #2 'l00yr, 0,5hr
Prepared by EarthFax Engineering, Inc.

Type ll 24-hr 0.50 hrs Rainfa =1.23"
Prinled 5/'13/2009

Time span=o.00-5.00 hrs, dt=o.05 hrs, 101 points
Runofi by SCS TR-20 method, UH=SCS

Reach routing by Stor-lnd+Trans method - Pond routing by Stor-lnd method

SubcatchmentDw: WP #2 DistuJbed Runoff Area=17 920 ac 0 00% lmpervious Runoff Depth=o 21"
Flow Length=2,014' Slope=o.1740 '/ Tc=12.5 min CN=82 Runoft=13.76 cb 0 313 af

Pond WP2: WP #2 Peak Elev=6,314 74' Storage=l3,629 cf Innow=i3 76 c6 0 313 af
outflow=o o0 cfs 0 000 af

Total RunoffArea = 17.920 ac Runoffvolume = 0.313 af Ave.age Runotf Depth = 0.21"
100.00% Pervious = 17.920 ac 0,00% lmpgrvious = 0.000 ac



West Pond #2 100yr, 0.5hr
Prepared by EarthFax Engineering, Inc

Type ll 24-hr 0 50 hrs Rainfa =1.23"
Printed 5/132009

Summary for Pond WP2: WP #2

Inflow Area = 17920ac, 0 00o/" lmpervious, Inflow Depth = 0.21"
Infrow = 13.76cfs@ 0.44 hrs, Volume= 0.313af
Outflow = 0.00cfs@ 0.00 hrs, Volume= 0.000 af, Atten= 100%, Lag=0.0min
Primary = 0.00 cfs @ 0 00 hrs, Volume= 0 000 af

Routing by Stor-lnd method, Time Span= 0.00-5 00 hrs, dt= 0 05 hrs
Peak Elev= 6,314.74' @ 1 .25 hrs Surf.Area= 3,575 sf Storage= 13,629 cf

Plug-Flow detention time= (not calculatedr initialstorage excedes outflow)
Center-of-Mass det. time= (nol calculated: no oulflow)

#1 6,309 00', 39,820 cf Cu8tom Stage Data (Prbmatic)Listed below (Recalc)

Inc Store Cum Store(cubic-feet) (cubic-feet)
Elevation

(feet)
Surf.Area

(so-ft)

6,309.00
6,310.00
6,311.00
6,312.00
6,313 00
6,314.00
6,315.00
6,316.00
6,317.00
6,31E.00
6,319.00
6,320.00

Device Routino

1,344
1,656
2,000
2,376
2,7U
3,224

4,200
4,736
5,304
5,904
6,536

lnved

0
1,500
1,E28
2,188
2,5E0
3,004
3,460
3,948
4,468
5,020
5,604
6,220

Outlet Devices

0
1,500
3,328
5,516
8,096

11,100
14,560
18,508
22,978
27,996
33,600
39,820

#1 Primary 6.319.00' SDecial & U6er-Detined
Head (feet) 0.00 0.31
Disch. (cfs) 0.000 2 760

Primary OutFlow M€x=0.00 cfs @ 0.00 hrs HW=6,309 00 (Free Discharge)
q=Special & Ueer-Defined ( Conkols 0.00 cfs)



West Pond #2 100yr, 0.5hr
Prepared by EarthFax Engineering, Inc

Type 24-hr 0.50 hts Rainfall=l.23'
Prinled 5/13/2009

re Solutions LLC Pade 7

Pond WP2: WP #2
Hydrograph
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West Pond #3 10yr,24hr
Prepared by EarthFax Engineering, Inc.

Type ll 24-hr Rainfa =1.75"
Printed 5/13/2009

re Solutions LLC Paoe 4

Time span=0.00-30 00 hrs, dt=o.01 hrs, 3001 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-lnd+Trans melhod - Pond routing by Slor-lnd method

Subcatchment DW1: WP #3 Dbtu.bed RunoffArea=o 464 ac 0 00% lmpervious RunotrDepth=o49"
Flow Length=s17' Slope=o1550 y' Tc=45min CN=82 Runoff=o.42 cfs 0.019af

SubcetchrngntDW2: WP #3 DiBturbed Runoff Area=o 522 ac 0 00% lmpervious Runofi Depth=0.49"
Flow Length=609' Slope=0.0900 v' Tc=6-7 min CN=82 Runoftso 43 cfs 0 021 af

SubcatchmentDW3: WP #3 Disturbod Runoff Area=0.483 ac 0 00% lmpervious Runoff Depth=0 49 '
Flow Length=4g3' Slope=0 1320 y' Tc=4 7 min CN=82 Runoff=o.44 cfs 0 020 af

SubcatchmentDW4: WP #3 Di8tu.bed RunoffA.ea=o 561 ac 0.00% lmpervious Runoff Depth=0.49"
Flow Length=4g3' Slope=o.1520'/' Tc=43min CN=82 R'rnoftso 52 cfs 0.023 af

SubcatchmentDW5: WP #3 Disturbed Runoff A.ea=0 695 ac 0.00% lmperuious Runofi Depth=0.49"
Flow Length=694' Slope=o1510?' Tc=57min CN=82 Runoftso 60 cfs 0028af

SubcatchmentDW6: WP #3 Disturbed RunoffArea=l469 ac 0 00% lmperuious RunoffDepth=o49"
Flow Length=862' Slope=o1040 7' Tc=82min CN=82 Runoftsl 15cfs 0060af

Subcatchmentuwl: WP #3 Undisturbed RunoffArea=o186 ac 0 00% lmpervious Runoff Depth=o 10"
Flow Length=2g8' Slope=o 3560 '/' Tc=2.9 min CN=67 Rlnoftso 01 cfs 0 002 af

Subcatchmentuw2: WP #3 Undisturbed RunoffArea=3-004 ac 0.00% lmperuious Runoff Depth=o.10"
Flow Length=467 Slope=o 4820 '/' Tc=3 6 min CN=67 Runoftso.2o cfs 0.026 af

Subcatchmentuw3: WP #3 Undisturbed Runofr Atea=2220 ac 0.0006lmperuious Runoff Depth=0.10"
Flow Length=354' Slope=o 3810'/' Tc=32mrn CN=67 RunofFo 15cfs 0.019af

Subcatchmentuw,l: WP #,1 Undioturbed RunoffArea=1 850ac 0 00o/o lmpervious R unoff Deplh=o.10"
Flow Length=322' Slope=o 4970'/' Tc=26min CN=67 RunofFo13 cft 0016af

SubcatchmentIJWS: WP #3 Undisturbed RunoffArea=1 516ac 0 000,6lmpervious R unoff Depth=o- 10'
Flow Length=337' Slope=o 4010'/ Tc=3.0 min CN=67 Runoftso 11 cfs 0 013 af

Subcatchmentuw6: WP #3 Undisturbed RunoffArea=3 927 ac 0 00% lmpervious RunoffDepth=o10"
Flow Length=48g' Slope=0.4090 '/ Tc=4 1 min CN=67 RunofFo 25 cfs 0 034 af

SubcatchmentUWT: WP#3 Undisturbed RunoffArea=s 022 ac 0 00% lmperviorrs Runoff Depth=o 10"
Flow Length=s8s' Slope=o 4440'/ Tc=4 5 min CN=67 RunofFo 31 cfs 0 043 af

Avg Oepth=0.24 1 ax Vel=4 60 fps Infow=o 59 cfs 0 045 af
n=0022 L=609 0' S=009037' CaDacitv= 1 1 02 cfs Outflow=o 53 Gfs 0045af

Avg Depth=o 28' Nlax Vel=6.17 fps Iniow=1.02 cfs 0.085 af
n=0 022 L=493 0' S=0.1308'/' Capacity= 13 27 cfs Outfow=o 99 cfs 0085af

Avg Depth=o 30' Ilrax Vel=6 94 fps hflow=1.30 cfs 0121 at
n=0 022 L=493 0' S=0 1511 '/' Capacity=16 94 cfs Oumow=1 28 cls 0 121 al

Reach Rl: Channel#5

Reach R2: Channel#5

Reach R3: Channel#5



West Pond #3 'l0yr,24hr
Prepared by EarthFax Engineering, Inc.

Type ll 24-hr Rainfa =1.75"
P.inted 5/13/2009

re Solut|ons LLC Paoe 5

Reach R4: Channel#5

Reach R5: Channel#5

Reach R6: Ch.nnel#5

Pond WP3: WP #3

Avg Depth=0 33' lrax Vel=7 28 fus Inffow=1 60 cfs 0 157 af
n=0 022 L=694 0' S=0 1506 7' Capacity=1g 87 cfs Outflow=1 56 cfs 0 157 af

Avg Depth=o 39' lvax Vel=6 76 fps Inflow=2 11 cfs 0.219 af
n=0 022 L=862 0' S=0 1038'/' Capacity=1g 22 cfs Outflow=2 02 cfs 0 219 af

Avg Depth=o 40' Max Vel=g 49 fps Infow=3 02 cfs 0 322 af
n=O O22 L=2a2 O' S=0 1968'/' Capacity=26.46 cfs Outflow=3 01 cfs 0 322 af

Peak Elev=5,731 63' Storage=14,078 cf Inflow=3 02 cfs 0 323 af
Oumow=o 00 cfs 0 000 af

Total Runoff Area = 21.919 ac Runoff Volume = 0.323 af Average Runoff Depth = 0.18"
100.00% Pervious = 2'1.919 ac 0.000/" lmperyious = 0.000 ac



West Pond #3 10yi24hl
Prepared by EarthFax Engineering, Inc.

E o3s

!

Type ll 2+hr Rainfall=1.75"
Printed 5/13/2009

Summary for Reach Rl: Channel #5

InflowArea = 3.468 ac, 0.0070 lmpervious, Inflow Depth = 0.15"
Inflow = 0.59cfs@ 11.98hrs, Volume= 0.045 af
Outflow = 053cfs@ 12.04hrs, Volume= 0.045 af, Atien= 9%, Lag=36.n

Routing by Stor-lnd+Trans hethod, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 4 60 fps, Min Travel Time= 2 2 min
Avg. Velocity = 2.21 fps, Avg. Travel Time= 4.6 min

Peak Storage= 71 cf @ '12 01 hrs, Average Depth at Peak Storage= 0 24'
Bank-Full Depth= 0 75', Capacity at Bank-Full= 1 1.02 cfs

0 00' x 0.75' deep channel, n= 0 022 Earth, clean & straight
Side Slooe Z-value= 2.0'/ Too Vvidth= 3.00'
Length= 609.0' Slope= 0.0903'/
Inlet Invert= 6.1E0.00'. Outlet Inverl= 6.125 00'

Reach R1: Channel #5
Hydrog.rph

16 19 2A 21 22 23 21 2s 2E 27 2A 29 30



West Pond #3 1Oy?,24hr
Prepared by EarthFax Engineering, Inc

Type ll 24-hr Rainfall=1.75"
Printed 5/13/2009

Summary for Reach R2: Channel #5

InflowArea = 6210ac, 0 00% lmpervious, Inflow Depth = 016"
fnflow = 102cfs@ 1202hrs, Volume= 0.085 af
Outflow = 0 99 cfs @ 12.05 hrs, Volume= 0 085 af, Atten= 3ol", Lag= 2.3 .,n

Routing by Stor-lnd+Trans method, Time Span= 0 00-30 00 hrs, dt= 0.0'l hrs
Max Velocity= 6 '17 fps, Min. Travel Time= 1 3 min
Avg Velocity = 2 93 fps, Avg. Travel Time= 2.8 min

Peak Storage= 80 cf @ 12 03 hrs, Average Depth at Peak Storage= 0 2E'
Bank-Full Depth= 0 75', Capacity at Bank-Full= 13.27 cfs

0.00' x 0.75' deep channel, n= 0.022 Earth, clean & straight
Side SloDe z-value= 2 0'/ Too Wdth= 3 00'
Length= 493.0' Slope= 0.1308'/
Inlet Invert= 6.124 50'. Outlet Invert= 6.060.00'

Reach R2: Channel #5

Time (houd)

Hydrograph

lnff ow Area=6.2'10 ac
Avg. Depth=0.28'
Max Vel=6.17 fps

n=0.022
L=493.0'

S=0.1308'/'
Capacity=l3.27 cfs

22 23 24 25 26 21 2A 29 30



West Pond #3 10yr,24hl
Prepared by EarthFax Engineering, Inc

Type ll 24-hr Rainfa =1.75"
Printed 5/13/2009

HvdroCADoI50 s/n 003900 @2007 HvdroCAD Sofrware Solutions LLC Paae 21

Summary for Reach R3: Channel #5

InflowArea = 8.543ac, 0.00o/o lmperviolrs, InflowDepth= 0.17"
fnflow = 1 30 cfs @ 12 02 hrs, Volume= 0.121 af
Outflow = 128cfs@ 12.06hrs, Volume= 0121 af, Alten= 1o/., Lag= 2.2 

^tn
Routing by Stor-lnd+Trans method, Trme Span= 0 00-30.00 hrs, dt= 0 01 hrs
Max. Velocity= 6.94 fps, Min Travel Time= 1.2 mrn
Avg Velocity = 3 34 fps, Avg Travel Time= 2.5 min

Peak Storage= 91 cf @12.04hrs, Average Depth at Peak Storage= 0.30'
Bank-Full Depth= 0.80', Capacily at Bank-Full= 16 94 cfs

0 00' x 0 80' deep channel, n= 0 022 Earth, clean & straight
Side Slooe Z-value= 2.0'/ Too Wdth= 3.20'
Length= 493.0' Slope= 0 151 1 '/
Inlet Invert= 6.059 50', Outlet Invert= 5.985.00'

Reach R3: Channel #5
Hydrograph

lnflow Area=8.543 ac
Avg. Depth=0.30'
Max Vel=6.94 fps

n=0.022
L=493.0'

S=0.1511 '/'
Capacity=16.94 cfs

0123456739r0 11 12 1A 19 20 21 22 2! 24 25 26 27 23 29 30



West Pond #3 1Oy?,24hl
Prepared by EarthFax Engineering, lnc.

Type ll 24-ht Rainfall=1.75"
Printed 5/13/2009

Summary for Reach R4: Channel #5

InflowArea = 10.620ac, 0.00o/o lmpervious, Inflow Depth = 0.1E'
fnflow = '1.60cfs@ 1202hrs, Volume= 0.157 al
Outflow = 1 56 cfs @ 12 07 hrs, Volume= 0.157 af, Allen= 2'/o, Lag= 2 I min

Routing by Stor-lnd+Trans method, Time Span= 0.00-30 00 hrs, dt= 0 01 hrs
Max Velocity= 7 28 fps, Min. TravelTime= 1 6 min
Avg. Velocity = 3 49 fps, Avg. Travel Time= 3.3 min

Peak Storage= 149 cf @ 12 04 hrs, Average Depth at Peak Storage= 0 33'
Bank-Full Depth= 0.85', Capacity at Bank-Full= 19 87 cfs

0 00' x 0 85' deep channel, n= 0 022 Earth, clean & straight
Side Slooe Z-value= 2.0'/ Too Vvidth= 3.40'
Length= 694 0' Slope= 0.1506'/
Inlet Invert= 5.9E4 50'. Outlet Invert= 5.E60.00'

t

E

Reach R4: Channel #5

HydrcgraPh

lnflow Area=10.620 ac
Avg. Depth=0.33'
Max Vel=7.28 fps

n=O.022
L=694.0'

S=0.1506'/'
Capacity=19.87 cfs

21 22 2J 24 25 28 21 2A 29



West Pond #3 10yr, 24hr
Prepared by EarthFax Engineering, Inc

Type ll 24-hr Rainfall=1.75"
Printed 5/13/2009

HvdroCAD@ 8.50 s/n 003900 O 2007 HvdroCAD Software Solutions LLC Paqe 23

Oulflow

Summary for Reach R5: Channel #5

15.242 ac, 0.00o/o lmpervious, lnflow Depth = 017"
2.11 cfs @ 12 03 hrs, Volune= 0 219 af
2 02 cfs @ 12.09 hrs, Volume= 0.219 at, Alten= 4o/o, Lag= 4.9 t n

Routing by Stor-lnd+Trans method, Time Span= 0.00-30.00 hrs, dt= 0 01 hrs
lvlax. Velocity= 6 76 fps, lrin TravelTime= 2.1 min
Avg Velocity = 3 21 fps, Avg Travel Time= 4.5 min

Peak Storage= 258 cf @ 12 06 hrs, Average Depth at P6ak Storage= 0.39'
Bank-Full Depth= 0 90', Capacity at Bank-Full= 19 22 cfs

0 00' x 0.90' deep channel, n= 0.022 Earth, clean & straight
Side SloDe Z-value= 2 0'/' Too V\tdth= 3 60'
Length= E62 0' Slope= 0.1038'/
Inlet Inved= 5,879.50', Outlet Invert= 5.790.00'

Reach R5: Channel #5
Hydrograph

f nff ow Area='l5.242 ac
Avg. Depth=0.39'
Max Vel=6.76 fps

n=0.022
L=862.0'

S=0.1038'/'
CaPacity=19.22 cfs

412345€73910 11 12 1A 19 20 21 22 23 24 25 26



West Pond #3 10y?,24hl
Prepared by EarthFax Engineering, Inc.

Type ll 24-hr Rainfa =1.75"
Printed 5/13/2009

Summary for Reach R6: Channel #5

fnflowArea = 21.733ac, 0.00o/o lmpervious, Inflow Depth = 018"
fnflow = 3.02 cfs @ 12.05 hrs, Volume= 0322af
Oumow = 3 01 cfs @ 12.07 hrs, Volume= 0 322 af, Atten= 0olo, Lag= 6.9.'n

Routing by Stor-lnd+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Max. Velocity= 9.49 fps, Min T.avel Time= 0.5 min
Avg. Velocity = 4.50 fps, Avg Travel Time= 1 0 min

Peak Storage= 90 cf @ 12 06 hrs, Average Depth at Peak Storage= 0 40'
Bank-Full Depth= 0 90', Capacity at Bank-Full= 26 46 cfs

0.00' x 0 90' deep channel, n= 0.022 Earth, clean & straight
Side Slooe Z-value= 2.0'/ ToD Wdth= 3.60'
Length= 282 0' Slope= 0 1968'/
Inlet Invert= 5,789 50'. O']tlet Inved= 5,734 00'

Reach R6: Channel #5

0 r 2 3 4 5 6 7 3I 15 16 17 18 192421
T|m. (hou6)

HydrograPh

lnflow Area=21 .733 ac
Avg. Depth=0.40'
Max Vel=9.49 fps

n=0.022
L=282.0'

S=0.1968'/'
Capacity=26.46 cfs



West Pond #3 1Oy?,24hr
Prepared by EarthFax Engineering, Inc

e ll 24-tu Rainla =1 75"
Printod 5/13/2009

HvdroCAD@ 8.50 st/n 003900 @ 2007 HvdroCAD Software Solutions LLC Paoe 25

Inflow Area = 21 919 ac,
Inflow = 3 02 cts @
Oumow = 0.00 cts @
Primary = 0.00 cfs @

Summary for Pond WP3: WP #3

0.00o/o lmpervious, Inflow Depth = 0.18"

Routing by Stor-lnd method, Time Span= 0 00-30.00 hrs, dt= 0.0'l hrs
Peak Elev= 5,731.63'@ 30.00 hrs Surf.Area= 2,860 sf Storage= 14,078 cf

Plug-Flow detention time= (not c€lculatedr initial storage excedes oumow)
Center-of-Mass dot. time= (not calculaled: no outflow)

Volume Inverl Avail.Storaoe StorageDescriplion
#1 5,721.00' 21,948 cf Custom Stage Data (Prismatic)Listed below (Rec€lc)

Elevation Surf.Area lnc.Store Cum.Store

12 07 hrs, Volume=
0 00 hrs, Volume=
0.00 hrs, Volume=

0
310
451

805
1,0'18
1,256
1,51E
1,804
2,115
2,451
2,E10
3,194
3,602

Outlet Devices

0.323 al
0.000 af, Atten= 100%, Lag=6.9.n,n
0.000 af

5,721 00 246
374
527

0
310
761

1,376
2,181

4,455
5,973
7 ,777
9,892

't2,342
15,152
18,346
21,948

5,722.00
5,723.OO
5,724.00
5,725.O0
5,726.00
5,727.OO
5,728.00
5,729.00
5,730 00
5,731.00
5,732.00
5,733.00
5,734.00

Device Routino

704 6'16
905

1,131
1,381
1,655

2,277
2,624
2,996
3.392
3,812

lnvert
#1 Primary 5,732.00' Special & Uaer.Detined

Head (feet) 0.00 0 27
Disch. (cfs) 0.000 1.360

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=5,721 .00' (Froe Discharge)
Ll=Special & UBer.Defined ( Controls 0.00 cfs)



West Pond #3 loyr, 24hr
Prepared by EarthFax Engineering, Inc.

Type ll 24-hr Rainfa =1 75"
Printed 5/13/2009

re Solutions LLC Paoo 26

Pond WP3: WP #3

20 21 22 23 24 25 26 27 2A 29 30
Trfre (ho!.)

tlydrograph
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PEpared by EadhFax Engineerng, Inc, Printed 5/13/2009
Hvd.oCAD@ 3 50 s/n 003900 @ 2007 flvdrcCAo SofrEre So ut ons LLC



West Pond #3 25yr, 6hr
Prepared by EarthFax Engineering, Inc

Type ll 24-hr 6 0O hrs Rainfa =1 41"
P.inted 5/13/2009

re Solutions LLC Paoe 4

Time span=0.00-12 00 hrs, dt=o 01 hrs, 1201 points
Runoff by SCS TR-20 method, UH=SCS

Reach rouling by Stor-lnd+Trans method - Pond routing by Sto.lnd method

SubcatchmentDW l: WP #3 Dbturbed Runoff Area=0.464 ac 0.00% lmpervious Runofi Depth=0.30"
Flow Length=517' Slope=o1550'/' Tc=45min CN=82 Runoftso 55 cfs 0012af

SubcatchmentDW2: WP #3 Disturb6d RunoffArea=o 522 ac 0.00o/o lmpervious RunoffDepth=o 30"
Flow Length=609' Slope=o 0900'/' Tc=6 7 min CN=82 RunofFo 47 cfs 0 013 af

SubcatchmentDW3: WP #3 Disturbed RunofiArea=o 483 ac 0 00o/o lmperuious Runoff Deplh=0 30"
Flow Length=4g3' Slope=o 1320'/ Tc=4 7 mrn CN=82 RunoFo 55 cfs 0 012 af

SubcatchmentDW4: WP #3 Disturbed RunoffArea=0.561 ac 0 000,6lmpervious Runoff Depth=o 30"
Flow Length=4g3' Slope=o 1520 '/ Tc=4 3 min CN=82 Runoff=o 68 cfs 0 014 af

SubcatchmentDW5: wP #3 Di6turbed RunoffArea=0 695 ac 0.00% lmperviorls Runoff Depth=0.30"
Flow Length=694' Slope=o 1510'/ Tc=s7min CN=82 RunofFo 70 cfs 0017af

SubcatchmentDW6: WP #3 Disturbed RunoffArea=1 469 ac 0 00% lmperv|ous Runoff Depth=o 30"
Flow Length=862' Slope=o.1040't Tc=8 2 min CN=82 RunofFt.l4 cfs 0.036 af

Subcetchmontuwl: WP #3 Undbturbed Ru noff Area=0.186 ac 0-00% lmpervious RunoffDeplh=o03"
Flow Length=2g8' Slope=o 3560 v' Tc=2 9 min CN=67 Runoftso.oo cfs 0.001 af

Subcatchmentuw2: WP *.3 Undisturbed Runoff Area=3 004 ac 0 00% hPervious Runofi Depth=o 03"
Flow Length=467' Slope=o 4820'/' Tc=36min CN=67 Runoftso.o4 ch 0008af

SubcatchmentUW3: WP #3 Undisturbed RunoffArea=2 220 ac 0.0006lmperuious Runoff Depth=o 03"
Flow Length=354' Slope=o 3810'/ Tc=3 2 mrn CN=67 RunofFo 03 ctu 0 006 af

SubcatchmentUW4: WP #3 Undisturbed Runoff Area= 1 .850 ac 0 00o6lmpervious Runoff Depth=o 03"
Flow Length=322' Slope=0.4970 '/ Tc=2 6 min CN=67 Runotf=o 03 cfs 0 005 af

Subcatchmentuws: WP #3 lJndisturbed Runoff Area=1.516ac 0 00% lmpervrcus Runoff Depth=o 03"
Flow Length=337' Slope=o 4010 v' Tc=3 0 min CN=67 RunofFo 02 cfs 0 004 af

Subcatchmentuw6: WP #3 Undisturbed Runoff Area=3 927 ac 0 00% lmpeNious Runoff Oeplh=o 03"
Flow Length=48g' Slope=o 4090 '/' Tc=4 1 min CN=67 Runofts0-06 cft 0 011 af

SubcatchmentuwT: WP #3 Undisturbed Runoff Area=s 022 ac 0.00% lmpe.vious Runofi Deplh=o 03"
Flow Length=585' Slope=o 4440'/' Tc=45min CN=67 Runofto 07 cfs 0014af

Avg Depth=o 22' Max Vel=4.32 fps Inflow=o 55 cfs 0 020 af
n=0 022 L=609 0' S=0 0903 7 Capacity=11.02 cfs Outflow=o.41 cfs 0 020 af

Avg Depth=o 26' ltlax Vel=s 77 hs Inflow=o 81 cfs 0 039 af
n=0 022 L=493.0' S=01308'/' Capacity=l3 27 cfs Outflow=0 76 cfs 0039af

Avg Depth=o 27' lrax Vel=6 39 bs Infow=o 95 cfs 0 056 af
n=0 022 L=493.0' S=0 1511 '/' Capacity=16.94 cfs Outflow=0 92 cfs 0 056 af

Reach Rl: Channel #5

Reach R2: Channel#5

Resch R3: Channel#5



re Solutions LLC Paoe 5

West Pond #3 25yr, 6hr
Prepared by EarthFax Engineering, Inc

Type ll 24-hr 6.00 hrs Rainfa =1 41"
Printed 5/13/2009

Avg Deplh=0.28' MaxVel=661fps hfow=1 09 cfs 0.075 af
n=0 022 L=694 0' S=0 '1506 '/ Capacity=1g 87 cfs Oumow=1.06 cfs 0.075 af

Avg Depth=o 32' Maxvel=s.gg fps Inflow=l 28 cfs 0103af
n=0.022 L=862 0' S=0 1038'/' Capacity= 19 22 cfs Oumow=1 25 cfs 0.103af

Avg Depth=o 34' Mar Vel=8 47 fps Infow=1.92 cfs 0153af
n=0 022 L=2A2.0' S=01968'/ Capacity=26 46 cfs Outfow=1 91 cfs 0153af

Reach R4: Channel#5

Reach R5: Channel#5

Reach R6: Channel#5

Pond WP3: WP #3 PeakElev=5,73227' Storage=82s cf Infow=1.92 cfs 0 154 af
outflow=1.36 cfs o 154 af

Total Runoft Area = 21.919 ac RunoffVolume = 0.154 af Average Runoft Depth = 0.08"
'100.00% Pervious = 2l.9tg ac 0.00% lmpervious = 0.000 ec



West Pond #3 25yr, 6hr
Prepared by EarthFax Engineering, Inc.

Type ll 24hr 6.00 hts Rainfall=1.41"
Printed 5/13/2009

Summary for Reach Rl: Channel #5

Inflow Area = 3.468 ac, 0.00"/0 lmpervious, Inflow Depth = 0.07"
Inflow = 055cfs@ 3.03 hrs, Volume= 0.020 af
Outtfow = 0.41cfs@ 3.'10 hrs, Volume= 0.020 al, Alfen= 24o/o, Lag=4grnn

Routing by Stor-lnd+Trans method, Time Span= 0.00-12.00 hrs, dt= 0 01 hrs
Max. Velocity= 4.32 fps, Min. Travel Time= 2 4 min
Avg. Velocity = 2.32 fps, Avg T.avelTime= 4.4 min

Peak Storage= 59 cf @ 3.06 hrs, Average Depth at Peak Slo.age= 0.22'
Bank-Full Depth= 0.75', Capacily at Bank-Full= 1 1 .02 cfs

0.00' x 0 75' deep channel, n= 0 022 Eadh, clean & straight
Side SloDe Z-value= 2.0'/ Too Wdth= 3.00'
Length= 609.0' Slope= 0.0903 '/
Inlet Invert= 6,180.00', Outlel Inved= 6,'125.00'

Reach Rl: Channel #5
Hydrograph

lnflow Area=3.468 ac
Avg. Depth=0.22'
Max Vel=4.32 fps

n=0.022
L=609.0'

S=0.0903'/'
Capacity=l1'02 cfs



Summary for Reach R2: Channel #5

Inflow Area = 6.210ac, 0 00% lmpervious, lnflow Depth = 0.08"
Inflow = 0.81 cfs @ 3.09 hrs, Volume= 0.039 af
Oumow = 076cfs@ 313hrs, Volume= 0.039 af, Atten= 7olo, Lag=2.6rnn

Routing by Stor-lnd+Trans method, Time Span= 0.00-12.00 hrs, dt= 0.0'l hrs
Max. Velocity= 5.77 fps, irin TravelTime= 1 4 min
Avg Velocity = 3.03lps, Avg.TravelTime=27min

Peak Storago= 65 ct @ 3.11 hrs, Average Depth at Peak Storago= 0.26'
Bank-Full Depth= 0 75', Capacity at Bank-Full= 13 27 cfs

000'x 0 75' deep channel, n=0.022 Earth, clean& straight
Side Slooe Z-value= 2.0'I Too Width= 3 00'
Length= 493.0' Slope= 0.1308'l
Inlet Invert= 6,124.50', Outlet Invert= 6,060.00'

West Pond lt3 25yr, 6hr
Prepared by EarthFax Engineering, Inc.

Type ll 24-hr 6.00 hrs Rainfall=1.41"
Prinred 5/132009

Reach R2: Channel #5
Hydroglaph

E



West Pond tB 25yr, 6hr
Prepared by EarthFax Engineering, Inc
HvdroCAD@ 8.50 s/n 003900 @ 2007 HvdroCAD Sofrware Solutions LLC

Type ll 24-hr 6 00 hrs Rainfa =1.41'
Printed 5/13/2009

Paqe 21

Summary for Reach R3: channel #5

Inflow Area = 8.543 ac, 0.00% lmpervious, Inflow Depth = 0 08"
lnflow = 0.95cfs@ 312hrs, Volume= 0.056 aI
Outflow = 0.92cfs@ 3.16hrs, Volume= 0.056 af, Atten= 3olo, Lag=2.2lnn

Routing by Storind+Trans method, Time Span= 0.00-12.00 hrs, dt= 0.01 hrs
Max. Velocity= 6.39 fps, Min. TravelTime= 1 3 mrn
Avg. Velocity = 3.40 fps, Avg. TravelTime= 2.4 mrn

Peak Storage= 71 cf @ 3 14 hrs, Average Depth at Peak Storage= 0.27'
Bank-Full Depth= 0.80', Capacity at Bank-Full= 16 94 cfs

0.00' x 0.80' deep channel, n= 0.022 Earth, clean & straight
Side Slooe Z-value= 2.0'/ ToD Widlh= 3.20'
Length= 493.0' Slope= 0.1511 '/
Inlet Invert= 6,059.50', Oullet lnvert= 5,985.00'

Reach R3: Channel #5

E

Hyd.ograph

lnflow Area=8.543 ac
Avg. Depth=0.27'
Max Vel=6.39 fps

n=0.022
L=493.0'

S=0.1511 '/'
Capacity=l6'94 cfs



West Pond #il 25yr, 6hr
Prepared by EarthFax Engineering, Inc.

Type ll 24-hr 6.00 hrs Rainfall=l.41"
Printed 5/13/2009

Summary for Reach R4: Channel #5

Inflow Area = 10.620 ac, 0.00% lmpervious, Inflow Depth = 0.08"
Inflow = 1.09cb@ 3.16hrs, Volume= 0075af
Outflow = 1.06cfs@ 3.20hrs, Volume= 0.075 af, Atten= 3olo, Lag=2.8min

Routing by Storlnd+Trans method, Time Span= 0 00-12.00 hrs, dt= 0.01 hrs
Max. Velocily= 6.61 fps, Min TravelTime='1.8 min
Avg. Velocity = 3.46 fps, Avg. TravelTime= 3.3 min

Peak Storage= I 1 1 cf @ 3.17 hrs, Average Depth at Peak Storage= 0.28'
Bank-Full Depth= 0.85', Capacity at Bank-Full= 19.E7 cfs

0.00' x 0.85' deep channel, n= 0.022 Eadh, clean & straight
Side Slooe Z-value= 2.0'/ ToD Wdth= 3.40'
Length= 694.0' Slope= 0.1506'/
Inlet Inverts 5,984.50'. Outlet Invert= 5,8E0.00'

I

n

Reach R4: Channel #5
Hydrograph

lnflow Area=10.620 ac
Avg. Depth=0.28'
Max Vel=6.61 fps

n=0.022
L=694.0'

S=0.1506'/'
Gapacity=19.87 cfs



West Pond #3 25yr, 6hr
Prepared by EarthFax Engineering, Inc.

Type ll 24-hr 6.00 hrs Rainfa =1.41"
Printed 5/132009

Summary for Reach R5: Channel #5

InflowArea = 15.242 ac, 0.00o/o l'r,pervious, Inflow Depth = 0.08"
Inflow = 1.28cts@ 3.09 hrs, Volume= 0.103 af
Outflow = 1.25ds@ 3.25 hrs, Volume= 0.103 af, Atten= 2016, Lag=9.5.n

Routing by Slor-lnd+Trans rnethod, Time Span= 0.00-12.00 hrs, dt= 0.0'l hrs
Max. Velocity= 5 99 fps, Min. Travel Time= 2 4 min
Avg. Velocity = 3.02 fps, Avg. Travel Time= 4.8 min

Peak Storage= 1E0 cf @ 3.21 hrs, Average Depth at Peak Storage= 0 32'
Bank-Full Depth= 0.90', Capacity at Bank-Futl= 19.22 cls

0.00' x 0.90' deep channel, n=0.022 Earth, clean & straight
Side Slope Z-value= 2 0 '/ Top Vlidth= 3 60'
Length= 862.0' Slope= 0.1038 7
Inlet Invert= 5,E79.50', Outlet lnvert= 5,790.00'

Reach R5: Channel #5
Hyd.ogr.ph

f nff ow Area=15 .242 ac
Avg. Depth=0.32'
Max Vel=5.99 fps

n=0.022
L=862.0'

S=0.1038'f
CaPacity=19.22 cfs



West Pond tB 25yr, 6hr
Prepared by EarthFax Engineering, Inc.

Type 24-ht 6 OO hrs Rainla =1.41"
Printed 5/13/2009

HvdroCAD@8 50 s/n 003900 @ 2007 HvdroCAD Sofrware Solutions LLC Paoe 24

Outflow

Summary for Reach R6: Channel #5

21.733 ac, 0 00o/o lmpervious, Inflow Deplh = 0.08"
1.92 cfs @ 314hrs, Volume= 0153af
1.91 cfs @ 3.15 hrs, Volume= 0 153 af, Atten= 0%, Lag='1 1 min

Routing by Sto.lnd+Trans method, Time Span= 0.00-12.00 hrs, dt= 0.01 hrs
Llax. Velocity= E.47 fps, Min Travel Time= 0 6 min
Avg. Velocity = 4.27 fps, Avg. Travel Time= 1.1 min

Peak Storage= 64 cf @ 3.14 hrs, Average Depth at Peak Storage= 0 34'
Bank-Full Dopth= 0.90', Capacity at Bank-Full= 26.46 cfs

0.00' x 0.90' deep channel, n= 0 022 Earth, clean & straight
Side Slope Z-value= 2.0 '/ Top Width= 3.60'
Length= 282 0' Slope= 01968'/
Inlot Invert= 5,789.50'. Outlet Invert= 5,734 00'

Reach R6: Channel #5
Hydrcgraph

lnflow Area=21.733 ac
Avg. Depth=O.34'
Max Vel=8.47 fps

n=O.022
L=282.0'

S=0.1968'/'
CaPacity=26.46 cfs



West Pond #3 25yr, 6hr
Prepared by EarthFax Engineering, Inc

Type ll 24hr 6.@ hts Rainfall=1.41"
Printed 5/13/2009

re Sohrlions LLC Paoe 25

lnflow Area = 2 1.919 ac,

Summary for Pond WP3: wP #3

0.00% lmpervious, Inflow Depth = 0.08"
3.'15 hr, Volume= 0.154 af
3.35 hrs, Volume= 0.1gaI, Atten= 29olo, Lag=l1.8min
3 35 hrs. Volume= 0.154 af

Outflow
Primary

92 cfs @
.36 cfs @
36 cfs @

Routing by Stor-lnd method, Time Span= 0.00-12 00 hrs, dt= 0.01 hrs
PeakElev= 5,732 27' @ 3 35 hrs Surf.Area= 3,103 sf Storage= 825 ct

Plug-Flow detention time= 10.0 min calculated for 0.154 af (100o/" of inflow)
Center-of-Mass det. time= 10.0 min ( 259 4 - 249.4 )

Volume lnvert Avail.Sloraoe StoraqeDescriDtion
#1 5,721.00' 6,796 cf Cultom Stage Data (PrirhaticlListed below (Rec€lc)

Surf.Area Voids Inc.Sto.e Cum Store
{f€et) (so-fl) lo/"\ (cubic-feet) (cubic-feet)

5,721.00
5,722 00
5,723.00
5,724.00
5,725.00
5,726.00
5,727.00
5,728.00
5,729.00
5,730.00
5,731 00
5,732 00
5,733.00
5,734.00

246 0.0
374 00
527 0.0
704 0.0
905 0.0

1,131 0 0
1,381 0.0
1,65s 0.0
1,953 0.0
2,277 0.0
2,624 0.0
2,996 0.0
3,392 100.0
3,812 100.0

0
0
0
0
0
0
0
0
0
0
0
0

3,194
3,602

0
0
0
0
0
0
0
0
0
0
0
0

3,194
6,796

Device Routinq lnved Outlet Devices
Primary 5,732.00' Sp€cial & Usgr-Defined

Head (ieet) 0.00 0.27
Disch. (cfs) 0.000 1.360

Primary OutFlow Max=1.36 cfs @ 3.35 hrs HW=5,732.27' (Free Discharge)
q=Special & Use.-Detined (Custom Controls 1.36 cfs)



West Pond #3 25yr, 6hr
Prepared by EarthFax Engineering, Inc.
HydroCA 8.50 s,/n 003900 @2007 HvdroCAO Sofrware Soluiions LLC

Type ll24-hr 6.00 hrs Rainfa =1.41'
Printed 5/13/2009

Pond WP3: WP #3
Hydrograph

Inflow Area=21 ,9'l9 ac
PeakElev=5,732.27'

Storage=825 cf
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West Pond #4 Spillway Top
Worksheet for Trapezoidal Channel

E.dhF.r Ensih..rlng Inc
37 Brooksidc Ro6d W.lerbury, CT 06708 USA

Proj.d Enein..r Richard vihite
FIMM€st r vB o [61,1b]

l,lannings Coeff. 0 0,t0

slope 056000
LefrSde Slope 0 50
REhl Side Srope 0 50
Bo(ohwdth 1 00
Oisch.qe 3 00

n

Depth 043
FIM AEE 0I
wened Penm, 2 93
Top Mldlh 273
Cntr@loepth 044
cdtielslope 0 037620
V.lodty 372
Veloctty Head 021
Specilic Ene( 0 65
Froude Numb 121
Flow Type ;uperqili@l
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n
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s ucr2os\upd.rc-1\hydbl-1\chicke-1 ftn2
@ Ha.srad Methodr.lhc

West Pond #4 Spillway Bottom
Worksheet for Trapezoidal Channel

E.nhFrr Engln..rlng Inc
Waleltlutu cT o67oa USA

Prcjccr Ensin..r Rl.fia.d vlrrb
FlowM..r.. v6 o 161.bl

Mannings coeffi( o o4o

slope 333000 i/'i
LenSide Slope 050 V:H
RishtSide Slope 050 V:H
Bollon Widlh 1 O0 n
Ois.,harqe 3 00 c{s

Oeplh O21
Flow Are6 0 4
Wened Penn, 222
Top Wdth 2 09
C.ilicalDeplh 04a
CrilicalSlope 0 037620
Veloory 7 09
velooryHead 0 78
SpecincEne4 1 06

FDlde Numb 278
FlMType jup€rdnEl
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WP #3 Disturbed
Watershed #5

hannel#5 t9
WP #3 Disturbed

Watershed #6

WP #3 Undisturbed
Watershed #1

Drainag€ Diaglah for West Pond #3 100yr, 0.5hr
Prcpared by EadhFax Engheenng lic Prinled 5/13/2009

NvdrocAD@6 s0 s/n 003900 @2007 HvdrocAD soffwa@ solul'onsLLc

WP #3
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West Pond #3 l00yr, 0.5hr
Prepared by EarthFax Engineering, Inc

007 HydroCAD Software Sotulions LLC

Type ll 24-hr O.5O hrs Rainla =1 23"
Printed 5/13/2009

Paoe 4

Time span=o 00-5.00 hrs, dt=o 01 hrs, 501 points
Runofi by SCS TR-20 method, UH=SCS

Reach routing by Stor-lnd+Trans method - Pond routing by Storlnd method

SubcatchmentDWl: WP #3 DiBtu.bed RunoffArea=o 464 ac 0 000/6lmpervious RunoffDepth=o21"
Flow Length=s17' Slope=o.1550'/' Tc=45min CN=82 Runoft0 72 cfs 0008af

SubcatchmentDW2: WP #3 Disturbed RunoffArea=0.522 ac 0 000,6 lmpervious Runoff Depth=0.21"
Flow Length=609' Slope=0.0900 7' Tc=6.7 mrn CN=82 Runoff=0.62 cfs 0 009 af

SubcatchmentDW3i WP #3 Disturbed RunoffArea=o.483 ac 0 00% lmpervious Runoff Depth=o 21"
Flow Length=4g3' Slope=o 1320'/ Tc=47min CN=82 Runoftso.73 cb 0.008 af

SubcatchmentDW4: WP #3 Disturbed Runoff Area=o 561 ac 0 00% lmpeNious Runoff Depth=o 21"
Flow Length=4g3' Slope=o1520'/ Tc=43min CN=82 Runoff=o 90 cfs 0.010af

SubcatchmentDWS: WP #3 DiBturbed RunoffArea=0-695 ac 0 0006 lmpervious Runoff Depth=0.21"
Flow Length=694' Slope=o.1510'/' Tc=57m'n CN=82 Runoftso 93 cfs 0012af

SubcatchIngntOW6: WP #3 Disturbed RunoffArea=1 469 ac 0 00% lmpervious Runofi Depth=o 21"
Flow Length=862' Slope:0 1040 T Tc=8 2 min CN=82 Runoftsl 53 cfs 0.026 af

Subcatchnent UW I: WP #3 lJndi.turbed Runoff Area=o.186 ac O OO% lmpervous Runoff Depth=0.01"
Flow Length=2g8' Slope=o 3560 '/ Tc=2 I min CN=67 RunofFo 01 cfs 0 000 af

SubcatchmentlJw2: WP #3 Undisturbed Runoff Area=3 0M ac O 00% lmperuiou6 Runofi Depth=0.01"
Flow Length=467' Slope=o 4820'/' Tc=3.6 min CN=67 RunofFo 18 cfs 0 003 af

Subcatchmentt W3:WP#3 Undisturbcd Runoff A.ea=2.220 ac O 006/0 lmperuious Runoff Depth=0.01"
Flow Length=354' Slope=0.3810'/' Tc=3.2 mrn CN=67 Runoftso.l3cfs 0002af

Subcatchmentuw4: WP #4 Undisturbed Runoff Area= 1 .850 ac 0 00% hpervious Runofi Depth=o 01"
Flow Length=322' Slope=o 4970 y' Tc=2.6 min CN=67 RunofFo.11cfs 0.002 af

Subcatchmentuws: WP #3 Undigturbed RunofiArea=1 516ac 0 00% lmpervious Runoff Depth=O-Ol "
Flow Length=337' Slope=0.4010 '/ Tc=3 0 min CN=67 RunofFo 09 cfs 0 001 af

SubcatchmentlJW6: WP #3 Undisturbed RunoffArea=3 927 ac 0 00% lmpervious Runoff Depth=o. O 1"
Flow Length=48g' Slope=o 4090'/ Tc=4.1 min CN=67 Runofto 23 cfs 0004af

SubcatchmentulvT: WP #3 Undisturbed RunoffArea=s 022 ac 0 00% lmperuious Runoff Depth=o 01"

Reach Rl: Channel#5

Reach R2: Channel#5

Reach R3: Channel#5

Flow Length=s8s' Slope=0.4440 '/' Tc=4.5 min CN=67 Runoftso.2g cfs 0 005 af

Avg. Oepth=o 25' Max Vel=4.70 fps Inflow=o 73 cfs 0 011 af
n=0 022 L=609 0' S=0 0903'/' Capacity=11 02 cfs Oumow=0.58 cfs 0 01'l af

Avg Oepth=o 30' Max Vel=6 42 fps Innow=l 22 cfs 0 022 af
n=0.022 L=493 0' S=0.1308'/' Capacity=13.27 cfs Outflow=1 17cfs 0022a1

Avg Depth=0.33' lrax Vel=7.27 Fs Infow=1 58 cfs 0 032 af
n=0 022 L=493 0' S=0 1511 7' Capacity=16 94 cfs Outflow=1 54 cfs 0 032 af



West Pond ,,3 100yr, 0.5hr
Prepared by EarthFax Engineering, Inc
HydioCA 6 50 s,/n OO39OO-@2007 HldroCAD Soflware Sotutions LLC

Type ll 24-hr 0.50 hrs Rainfa =1.23'
Printed 5/'13/2009

Peoe 5

Re.ch R4: Chennel#5

Reach R5: Channel*5

Re.ch R6: Channgl#5

Pond WP3: WP #3

Avg Deplh=0.35' Max Vel=7.60 hs Infow=l 90 cfs 0 044 af
n=0.022 L=694.0' S=0.1506 7 Capacity=l9 87 cfr Oumow=l.85 cfs 0.044 af

Avg. Depth=o 41' MaxVel=7 01fis Inflovy=2.3g cfs 0.060af
n=0 022 L=862.0 5=0.1038'/ Capacity=1g 22 cfs Oumow=2.34 cf6 0.060 af

Avg Deplh=0.41' Max Vel=9.71 fp6 Inflow=3.3o cfs 0 090 af
n=0.022 L=282.0' S=01968?' Capacity=26 46 cf6 Outfow=3.3o cfs 0.090 af

Peak Elev=5,726.61' Slorage=3,936 cf Innow=3 31 cfs 0 090 af
Outflo,t/=o 00 cts 0 000 af

Tot lRunoffArea=21,919ac RunoffVolurne = 0.090 af Ayerage Runoff Depth = 0.05"
100-00% Peryious = 21.919 ac 0.00oi lmperviout = 0.000 ac



West Pond #3 100yr, 0.5hr
Prepared by EarthFax Engineering, Inc.

Type ll 2+hr 0.50 hrs Rainfa =1.23'
Printed 5/132009

re Soluhons LLC Paoe 19

Outflow

Summary for Reach Rl: Channel #5

3.468 ac, 0.0070 lmpervious, Inflow D€pth = 0.04"
0.73 cfs @ 0.32 hrs, Volume= 0 011 af
0.58 cfs @ 0 39 hrs, Volume= 0.011 af, Atten= 20olo, Lag= 4.4 -'n

Routing by Sto.lnd+Trans method, Time Span= 0 00-5.00 hrs, dt= 0.01 hrs
l\4ax. Velocity= 4.70 fps, l\4in. TravelTime= 2.2 min
Avg Velocity = 'l.83 fps, Avg. TravelTime= 5.6 min

Peak Storage= 76 cf @ 0.35 hrs, Average Depth at Peak Storage= 0 25'
Bank-Full Depth= 0.75', Capacity at Bank-Full= 1 1 .02 cfs

0 00' x 0 75 deep channel, n= 0.022 Earth, clean & straight
Side Slope Z-value= 2.0'/ ToD VMdth= 3.00'
Length= 609 0' Slope= 0.0903'/
Inlet Invert= 6,180.00', Outlet Invert= 6,125.00'

Reach R1: Channel #5
Hydrograph

:

Inflow Area=3.468 ac
Avg. Depth=0.25'
Max Vel=4.70 fps

n=0.022
L=609.0'

S=0.0903'/'
Capacity=11.02 cfs



West Pond #3 100yr, 0.5hr
Prepared by EarthFax Engineering, Inc.
HydroCAD@ 8.50 r,/n 003900 @ 2007 HvdroCAD Soft/yare Solutions LLC

Type 24-hr 0.50 hrs Rainfa =1.23'
Printed 5/13/2009

Peoe 20

Oumow

Rouling by Slor-lnd+Trans method, Time Span= 0.00-5.00 h.s, dt= 0.01 hrs
Max Velocity= 6.42 fps, Min. TravelTime= 1 3 min
Avg. Velocity = 2.29 fps, Avg. TravelTime= 3.6 min

Peak Storago= 90 cf @ 0.40 hrs, Average Depth at Peak Storsge= 0.30'
Bank-Full Depth= 0.75', Capacity at Bank-Full= 13.27 cfs

0.00' x 0.75' deep channel, n=0.022 Earth, clean & straight
Side Slope Z-value= 2.0 ? Top Wdth= 3.00'
Length= 493.0' Slope= 0.'1308 ?
Inlet Invert= 6,124.50', Outlet Inved= 6.060.00'

Reach R2: Channel #5

Summary for Reach R2: Channel #5

6.210 ac, 0.00o/o lmpervious, Inflow Depth = 0.04"
1.22 cts @ 0.37 hrs, Volume= 0.022 al
1.17 cfs @ 0.42 hrs, Volume= 0.022 al, Atlen= 4yo, Lag= 2.6 .'n

Hydrograph

f nflow Area=6.210 ac
Avg. Depth=0.30'
Max Vel=6.42 fps

n=0.022
L=493.0'

S=0.1308'/'
Capacity=13.27 cfs



West Pond #3 100yr, 0.5hr
Prepared by EarthFax Engineering, Inc
HydroCAD@ I 50 sh 003900 @ 2007 HvdroCAD Sofrware Solutions LLC

Type ll 24-hr 0.50 hts Rainfa =1 23"
Printed 5/132009

Pade 21

Oumow

Summary for Reach R3: Channel #5

8.543 ac, 0.00o/o lmpervious, Inflow Depth = 0.05"
1.58cfs@ 041 hrs, Volume= 0.032 at
1.cfs@ 0.44 hrs, Volume= 0.032 al, Afen= 2ok, Lag=2.1-,n

Routing by Stor-lnd+Trans method, Time Span= 0.00-5.00 hrs, dt= 0.01 hrs
lrax Velocity= 7.27 fps, Min. TravelTime= 1.1 min
Avg. Velocity = 2.53 tpg, Avg. T.avel Time= 3.2 min

Peak Storage= 105 cf @ 0.43 hrs, Average Depth al Peak Storage= 0.33'
Bank-Full Depth= 0.80', Capacity al Bank-Full= 16.94 cfs

0.00' x 0.80' deep channel, n= 0.022 Earth, clean & straight
Side SloDe Z-value= 2.0'/' ToD Wdth= 3.20'
Length= 493 0' Slope= 0.1511 '/
Inlet Invert= 6,059.50', Outlet Invert= 5,985 00'

Reach R3: Channel #5
Hydrgraph

lnflow Area=8.543 ac
Avg. Depth=O.33'
Max Vel=7.27 fps

n=0.022
L=493.0'

S=0.1511 '/'
Capacaty=16.94 cfs



West Pond #3 100yr, 0.5hr
Prepared by EarthFax Engineering, Inc.

Type ll 24-hr 0.50 hrs Rainfall=l.23'
Printed 5/13/2009

re Solutrons LLC Paoe 22

Oumow

Summary for Reach R4: Channel #5

10.620 ac, 0.00% lmpervious, Inflow Depth = 0.05"
1.90 cfs @ 0..14 hrs, Volume= 0.044 al
1.E5 cfs @ 0.48 hrs, Volume= 0 044 at, Aflen= 2o/., Lag= 2.7 r'n

Routing by Storind+Trans method, Time Span= 0.00-5.00 hrs, dt= 0.01 h.s
[4ax. Velocity= 7.60 fps, l\4in. Travel Time= 1.5 min
Avg Velocity = 2.51 fps, Avg. TravelTime= 4.6 min

Peak Storage= 169 cf @ 0.46 hrs, Average D6pth at Peak Storage= 0.35'
Bank-Full Depth= 0.85', Capacity at Bank-Full= 19.87 cfs

0.00 x 0.E5' deep channel, n= 0.022 Earth, clean & skaight
Side Slooe Z-value= 2.0 '/ ToD \Mdth= 3.40'
Length= 694.0' Slope= 0.1506'/
Inlet Invert= 5,9E4.50', Outlet Invert= 5.880.00'

Reach R4: Channel #5

{

Hydrograph

lnflow Area=10.620 ac
Avg. Depth=o.35'
Max Vel=7.60 fps

n=0.022
L=694.0'

S=0.1506'/'
CaPacity=19.87 cfs



West Pond #3 100yi, 0.5hr
Prepared by EarthFax Engineering, Inc.
HvdroCAD@ 8.50 s/n 003900 @2007 HydroCAD Sofrware Sotution6 LLC

Type ll2+hr0.50 hrs Rainfa =1.23'
P.inled 5/13/2009

Pede 23

Summary for Reach R5: Channel t'5

InflowArea = 15.242ac, 0.00o/o lmpervious, Inflow D€pth = 0.05"Inflov, = 2.39cb@ 0.47 hrs, Votume= 0.060 af
Outflow = 2.34cfs@ 0.53 h.s, Volume= 0.060 at, Atten= 2%, Lag= 3.4 r,n

Rouling by Stor-lnd+Trans method, Time Span= 0.00-5.00 hrs. dF O.O1 hrs
Max. Velocity= 7.01 fps, Min. TravelTime= 2.1 min
Avg. Velocity = 2.09 fps, Avg. TravelTime= 6.9 mrn

Peak Storage= 288 cf @ 0.50 hrs, Average Depth at Peak Storage= 0.41'
Bank-Full Depth= 0.90', Capacity at Bank-Full= 19.22 cfs

0O0' x 0.90' deep channel, n= 0.022 Earth, clean & straight
Side Slope Z-value= 2.0 '/ ToD VMdlh= 3.60'
Length= 862 0' Slope= 0.1038'/
Inlet lnvert= 5,879 50', Outlet Invert= 5,790.00'

Reach R5: Channel t 5
Hyd.oglaph

lnff ow Area=15 .242 ac
Avg. Depth=0.41'
Max Vel=7.01 fps

n=0.022
L=862.0'

S=0.1038 ?
CaPacity=19.22 cfs



West Pond #3 100yr, 0.5hr
Prepared by EarthFax Engineering, Inc.
HvdroCAD@ 8 50 s/n 003900 @ 2007 HvdroCAD Software Sotutions LLC

Type ll 24-hr0.50 hts Rainfall=1.23"
Printed 5/13/2009

Pede 24

Summary for Reach R6: Channel #5

lnflow Area = 21733ac, 0 00o/o lmpervious, Inflow Depth = O.O5',
Inflorr, = 3.30 cfs @ 0.50 hrs, Volume= 0.090 af
Outflow = 3.30cfs@ 0.52 hrs, Volume= O.O9O af, Atten= O%, Lag=6.6.'n

Rouling by Storlnd+Trans method, Time Span= 0 00-5.00 hrs, dts 0.01 hrs
Max Velocity= 9.71 hs, Min. Travel Time= 0.5 min
Avg. Velocity = 3.0'l fps, Avg. TravelTime= 1.6 mrn

Peak Storage= 96 cf @ 0.5i hrs, Averago Depth at Peak Storage= 0.41,
Bank-Full Depth= 0.90', Capacity at Bank-Full= 26 46 cfs

0.00' x 0.90' deep channel, n= 0.022 Earth, clean & straight
Side Slope Z-value= 2.0'/ ToD Width= 3.60'
Lenglh= 2E2.0' Slope= 0.1968'/
Inlet Inved= 5,789.50', Outlel Invert= 5.734.00'

Reach R6: Channel #5

I

Hydrograph

lnflow Area=21.733 ac
Avg. Depth=0.41'
Max Vel=9.71 fps

n=0,o22
L=282.0'

S=0.1968'/'
CaPacity=26.46 cfs



West Pond #3 100yr, 0.5hr
Prepared by EarthFax Engineering, Inc.
HvdroCAD@ 8.50 s/n 003900 @2007 HydroCAD Soffware Sotutions LLC

Type 24-hr 0.50 hrs Rainla =1.23'
Printed 5/132009

Summary for Pond WP3: WP #3

Inflow Area = 21.919ac, 0.00% lmpervious, Inflow Depth = 0.05"
Inflow = 3.31 cfs @ 0.5'l hrs, Volume= 0.090 af
Outflow = 0.00cfs@ 0.00 hrs, Volume= 0.000 af, Atten= 100olo, Lag=9.9.'n
Primary = 000cfs@ 0.00 hrs, Votume= 0.000 af

Rouling by Stor-lnd method, Time Span= 0.00-5.00 hrs, dt= 0.01 hrs
Peak Elev= 5,726.61'@ 5 00 hrs SurfArea= 1,284 sf Storage= 3,936 cf

Plug-Flow detenlion timo= (not calcutated: initialslorage excedes outflow)
Center-of-Mass det. time= (not catculated: no outflow)

Volume Invert Avail.Storaoe StoraqeDescriDtion
#1 5,72100', 21,948 cf Cuetom Stage Data (Prismatic)Listod below (Rec€lc)

Elevation Surf.Area Inc.Slore Cum.Store(feet) (sq-ft) (cubicjeet) (cubic-feel)
5,721 .00
5,722.00
5,723.00
5,724.00
5,725.00
5,726.00
5,727.O0
5,728.OO
5.729 00
5,730.00
5,731.00
5,732.00
5,733 00
5,734.00

Device Routing

246
374

,131
,381

1,953
2,277
2,624
2,996
3,392
3,812

Invert

2,451
2,810
3,'t94
3,602

Outlet Devices

527 4s1
704 616
905 805

0
310

,018
,256
,518

'r,E04
2,115

0
310
761

1,376
2,181

4,455
5,973
7,777

12,342
15,152
18,346
21,948

#1 Primary 5,732.00' Special & User-Defined
Head (feet) 0.00 0.27
Disch. (cfs) 0.000 1.360

qrim.ry Ouflow Max=0.00 cfs @ 0.00 hrs HW=5,721.00' (Free Discharge)Ll=Speciel & User.Detined ( Conkols 0.00 cfs)



West Pond #3 l00yr, 0.5hr
Prepared by EarthFax Engineering, Inc
HvdroCA I 50 s/n 003900 @ 2007 HvdroCAD Sofrware Solutions LLC

Type ll24-hrO 50 hrs Rainfa =1.23"
Printed 5/'13/2009

Paoe 26

Pond WP3: WP #3
Hyd.oglaph

lnflowArea=21.919 ac
Peak Elev=5,726.61'

Storage=3,936 cf
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West Pond #4 10yr, 24hr
Prepared by EarthFax Engineering, Inc.
HydroCADO 8.50 s,/n 003900 @2007 HvdroCAD Soffware Sotutions LLC

Type ll 24-hr Rainfa =1.75"
Prinled 5/13/2009

Peoe 4

Time span=0.00-30.00 hrs, dt=o 05 hrs, 601 points
Runoff by SCS TR-20 method, UH=SCS

Reach .outing by Stor-lnd+Trans melhod - Pond rouling by Stor-lnd method

Subcatchment DW1: WP #4 Disturbed Runoff Area=0.424 ac 0 00% lmpervious Runoff Depth=o 49"
Flow Length=4g3' Slope=o0410y' Tc=8 4 min CN=82 Runoftso.32 Gfs 0.017af

SubcatchmentDW2: WP tt4 Dbturbod RunoffArea=0.391 ac 0.0006 lmpervtous Runoff Depth=o 49"
Flow Length=443 Slope=o 1350 '/ Tc=4 2 min CN=82 RunofFo 35 cfs 0.016 af

SubcatchmentDW3: WPtt4 Disturbed Runoff Area=o 388 ac 0.00% lmpervious RunoffDepth=o49'
Flow Length=443' Slope=o 0870 '/' Tc=5 3 min CN=82 RunofFo.33 cfs 0.016 af

SubcetchmentDW4: WP #4 Dbturbed RunoffArea=3134 ac 0 00% lmpervious Runoff Depth=0.49"
Flow Length=3g4' Slope=o 1320'/' Tc=3 9 min CN=82 Runoff=2 84 cfs 0 128 af

Subcatchment UW1: WP #4 lJndisturbed RunoffArea=2 137ac O.OO% lmperv|ous Runoff Deplh=o.10"
Flow Length=4o7' Slope=o 3690'/ Tc=37min CN=67 Runofto.13 ctu 0018af

Subcatchmentuw2: WP #4 Undisturbed RunoffArea=1.320 ac O.OO% lmperuious Runoff Depth=o 10"
Flow Length=234 Slope=o 3210 '/' Tc=2 5 min CN=67 Runoftso 09 cfs 0.011 af

Subcatchmentt W3: WP #4 Undisturbed RunoffArea=l 394ac O.OO% lmpervious RunoffOepth=o10"

Reach R1: Channel#6

Reach R2: Channelt6

Reach R3: Channel#6

Pond WP4: WP #4

Flow Length=182' Slope=o 6590 y' Tc=1-4 min CN=67 Runoff=o10 cfs 0.012af

Avg Depth=o 20' l\rax Vel=s 22 tss Inflow=o 46 cfs 0 036 af
n=0 022 L=400 0' 5=0.1500 '/' CaDacitv=11 82 cfs Outflow=o 41 cts 0 036 af

Avg Oepth=0.35' lrax Vel=2 70 Fs Inflow=o 71 cfs 0.063 af
n=0 022 L=490 0' S=0 0194 7 Capacity=7 13 c,fs Outflow=o 64 cfs 0.063 af

Avg Depth=0.22' Max Vel=8 79 fps Inflow=o 82 cfs 0 091 af
n=0 022 L=185.0' S=0 3838 7 Capacity=22 73 cts Outflow=o 81 cfs 0.091 af

Peak Elev=5,595 36' Storage=9,528 cf Inflow=3.44 ch 0.219af
Outflow=o 00 cfs 0.000 af

Total RunoffArea = 9.188 ac RunoffVolurne = 0.219 af Average Runoff Depth = 0.29"
100.00% Pervious = 9.188 ac 0.00% lmpervious = 0.000.c



West Pond t 4 10yr, 24hr
Prepared by EarthFax Engineering, Inc.
HydroCAO@ 8.50 s,/n 003900 @2007 HvdroCAD Soiware Solutions LLC

Type ll 24-hr Rainfa =1.75"
Prinled 5/132009

Pede 12

Summary for Reach Rl: Channel #6

InflowArea = 2.561 ac, 0.00% lmpervious, Inflow Depth = 0.17"
Inflow = 046cfs@ 12.01 hrs, Votulhe= 0.036 af
Outflow = 0.41 @ 1205hrs, Volume= 0.036 af, Atten= 10%, Lag=26r'n

Routing by Storlnd+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
[,ilax. Velocity= 5.22 fps. l\4in. TravelTime= 1.3 mrn
Avg Velocity = 2.56 fps, Avg. TravelTime= 2.6 min

Peak Storage= 33 cf @ 12 03 hrs, Average Depth at Peak Storage= 0.20'
Bank-Full Depth= 0.70', Capacity al Bank-Full= 1l 82 cfs

0.00' x 0 70' deep channel, n= 0.022 Earth, clean & straight
Side Slope Z-value= 2.0 '/ Top Width= 2.60'
Length=400.0' Slope= 0.1500'/
Inlet Inved= 5,770.00', Outlet Invert= 5,710.00'

Reach R'l: Channel #6
Hydrograph

E

a 1 2 3 4 5 6 7 3 910 11 12 1514 15 16 17
nn. {hd6)
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West Pond #4 10yr, 24hr
Prepared by EarthFax Engineering, Inc.

Type 24-hr Rainfa =1 75"
Printed 5/'1312009

Summary for Reach R2: Channel #6

lnflow Area = 4.272ac, 0.00o/o lmpervious, Inflow Depth = 018"
lnflow = 0.71cfs@ 12.00 hrs, Volume= 0.063af
Outflow = 064cfs@ 12.09 h.s, Volume= 0.063 at, Atten='10%, Lag=5.5.'n

Routing by Stor-lnd+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max Velocity= 2.70 fps, Min. Tr€velTime= 3.0 min
Avg. Velocity = 1 .28 fps, Avg. Travel Time= 6 4 min

Peak Slorage= 117 cf @ 12.04hrs, Averago Depth at Peak Storage= 0.35'
Bank-Full Depth= 0.85', Capacity at Bank-Full= 7.13 cfs

0.00' x 0.85' deep channel, n= 0.022 Earth, clean & straight
Side Slop€ Z-value= 2.0 '/ Too Width= 3.40'
Length= 490 O' Slope= O.O194't
Inlet Invert= 5,709.50', Ouflet Invert= 5,700.00'

Reach R2: Channel #6

12 13 14 15 16 17 13 19

€

G

Hydrog6ph



West Pond t410yr,24hr
Prepared by EarthFax Engineering, Inc.
HydroCA 8.50 s/n 003900 @ 2007 HydroCAD Sofrware Solutions LLC

Type ll 24-hr Rainfa =1.75"
Printed 5/'13/2009

Peoe 14

Summary for Reach R3: Channel #6

InflowArea = 6.054 ac, 0.00% lmpervious, Innow Depth = 018"
Inflow = 0.E2 cfs @ 12.04 hrs, Volume= 0.091 af
Oumow = 061 cfs @ 12.06 hrs, Volume= 0.091 af, Anen='l%, Lag= 9.6 r'n
Routing by Stor-lnd+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= I 79 fps, Min. TravelTime= 0 4 mrn
Avg. Velocity = 4.43 fps, Avg. Travel Time= 0.7 min

Peak Storage= 17 cf @ 12 04 hrs, Average Depth at Peak Storage= 0 22'
Bank-Full Depth= 0.75', Capacity at Bank-Full= 22.73 cts

0 00' x 0.75' deep channel, n= 0.022 Ea(h, clean & straight
Side Slope Z-value= 2.0'/ Too Width= 3.00'
Length= 185.0' Slope= 0.3838 '/
Inlet Invert= 5,669 50', Outlet Inved= 5,598.50'

Reach R3: Channel #6
Hydrograph

23 24 25 2A 21 2A 29 30



West Pond tt4 10yr, 24hr
Prepared by EarthFax Engineering, Inc
HydrqCAD@ 6.50 s/n OO39OO 

-O 
2007 HiidroCAD Software Sotutions LLC

Type ll 24-hr Rainfall=1.75"
Printed 5/13/2009

Paoe 15

Outflow
Primary

Summary for Pond WP4: WP t 4

9.188 ac, 0.00% lmpeNious, Inflow Depth = 0.29"
3./+4 cfs @ 11.96 hrs, Volume= 0.219 aI
0.00 cfs @ 000hrs, Volume= 0.000 af, Atten= 100%, Lag=0.0min
0.00 cfs @ 0.00hrs, Volume= 0.000 af

Routing by Storlnd method, Time Span= 0.00-30 00 hrs, dt= 0.05 hrs
Poak Elev= 5,595 36'@ 30.00 h.s Surf.Area= 3,083 sf Storage= 9,528 cf

Plug-Flow delontion lime= (not calculatedt initialstorage excedes outflow)
Center-of-l\4ass det. iime= (not calculated: no outllow)

Vqllne Inverl Avail.Storaqe StoraqeDescriotion
#1 5,591.00',

Elevation Surt.Aaea

19,337 cf Cuetoln Stage Data (Prismatic)Listed below (Recalc)

Inc.Store Cum.Store(feet) (sq-fr) (cubic-fo€t) (cubic-feet)
5,59't.00
5,592.00
5,593.00
5,594.00
5,595.00
5,596.00
5,597.00
5.598.00

1,380
1,717
2,086
2,485
2,515
3,377

0
1,549
1,902
2,286
2,700
3, t46

0
1,549
3,450
5,736
E,436

11,582
15,205
19,337

3,870 3,621
4,394 4,132

Device Routinq Invert Outlet Devices
#1 Primary 5,596.00' Sp€cial& Uaer.Defined

Head (feel) 0.00 0.21
Disch (cfs) 0.000 2.990

lrimary OutFlow Max=0.00 c6 @ 0.00 hrs HW=s,591 .00' (Free Discharge)
H=Speciel & User.Defined ( Conkols 0.00 cfs)



West Pond tt4 10yr, 24hr
Prepared by EarthFax Engineering, Inc
HydroCAD@8.50 s/n 003900 @ 2007 HvdroCAD Soffware Solutions LLC

Type ll 24-ht Rainfa =1.75'
Printed 5/132009

Paoe 18

Hydrogdph

Pond WP4: WP tt4

10 11 12 13 14 15 16 17 13 19 20 21 22 23 24 25 26 27 2g 29 3A
Tin. (houE)
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Drainag€ Diagram for W€€t Pond*r425y.,6hr
PEparcd by EarthFax Engineeing, Inc, Printed 5/13/2009
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West Pond
Prepared by

t 4 25yr, 6hr
EarthFax Engineering, Inc.

Type ll 24-hr 6.00 hrs Rainla =1.41"
Printed 5/132009

50 s/n 003900 @ 20 Sofrware Solutions LLC

Time span=o.00-12.00 hrs, dt=o.05 hrs,241 points
Runoff by SCS TR-20 m€thod, UH=SCS

Reach routing by Stor-lnd+Trans method - Pond routing by Stor-tnd method

SubcatchmentDWl: WP #4 Dirturbed Runoff Area=0.424 ac 0.00% lmperuious Runoff Depth=o 30"
Flow Length=4g3' Slope=0.0410'/' Tc=84mrn CN=82 Runoftso 31 cfs 0.011af

SubcatchmgntOW2i WP #,1 Disturbed RunoffArea=o 391 ac 0 00% lmperviolrs Runofi Depth=0.30"
Flow Length=443' Slope=o.1350'/ Tc=42min CN=82 Runofro.3g cfs 0010af

SubcatchmentDW3: WP#4 Disturbed RunoffArea=o 388 ac 0 00% lmpervious Runoff Depth=o 30"
Flow Length=443' Slope=o 0870'/' Tc=53min CN=82 Runofto.38ch 0.010af

SubcatchmentDW4: WP #4 Obtu6€d RunoffArea=3.134 ac 0 00% lmpervious Runoff Depth=o 30"
Flow Length=3g4' Stope=o 13207' Tc=39min CN=82 Runofi=3.o8 cfs 007Baf

Subcatchrnentuw'l: WP#4 Undisturbed RunoffArea=2.137 ac O OO% tmpervious Runofi Depth=O 03,'
Flow Length=4o7' Slope=0.3690'/ Tc=37min CN=67 Runofto.o3 Gb 0006af

Subcatchmentuw2: Wp #4 Undisturbed RunoffArea=1 320 ac 0.0006lmpervious Runoff Depth=O 03"
Flow Length=234' Stope=0.3210'/, Tc=2 5 min CN=67 Runoftso.o2 cfs 0.004 af

Subcatchmontuw3: WP*.4 Undisturbed RunoffArea=1 394 ac O OO% lmpeNious RunoffDepth=O03"
Flow Length=182' Slope=o 6590'/' Tc=1 4min CN=67 RunofFo 02 cb 0.004af

Avg Depth=o18' lllax Vel=4 81 fps Inflow=o 31 cfs 0017af
n:0 022 L=400.0' S=0 15007' Capacity=1 1 82 cfs Outflow=o 28 cfs 0017af

Avg Depth=0.29' [4ax Vel=2 42 fps Inflow=o 49 cfs 0 030 af
n=0 022 L=490-0' S=0 0194 '/' Capacity=7 f3 cts Outffow=o 41 cfs 0.030 af

Avg Depth=0.21' Max Vel=s 89 fps Infow=0.53 cfs 0.043 af
n=0 022 L=406.0' S=0 1761 '/' Capacity=15 39 cfs Oumow=0.52 cfs 0.043 af

Peak Elev=5,596 18' Slorage=616 cf Inffow=3 29 cfs 0.121 ef
Oumow=2 10 cfs 0 121 af

Total Runoff Area = 9.188 ac Runoff Volume = 0.121 af Avgrage Runoff Depth = 0.16.'
100,00% Pervious = 9.1E8 ac 0.00% lmpervious = 0.000 ac

Rcach R1: Chennel#6

Reach R2: Channel*6

Reach R3: Channel#6

Pond lP: WP #4



West Pond t 4 25yr, 6hr
Prepared by EarthFax Engineering, Inc.
HydroCAD@ I 50 s/n 003900 @ 2007 HvdroCAD Sofiware Solutions LLC

Type ll 24-hr 6.00 hrs Rainfa =1.41"
Printed 5/13/2009

Paoe 12

Summary for Reach R1: Channel #6

Inflow Area = 2561 ac, 0.0070 lmpervious, lnfow D6pth = 00E'
Inflow = 0.31 cfs @ 3.10 hrs, Volume= 0.017 af
Oumow = o2Ecfs@ 3.15hrs, Volume= 0017at, Anen= 9%, Lag=31an

Routing by Stor-lnd+Trans method, Time Span= 0.00-12 00 hrs, dF 0.05 hrs
Max. Velocity= 4.81 fps, Min. TravelTime= 1.4min
Avg. Velocity = 2.E5 fps, Avg. Travel Time= 2.3 mrn

Peak Storage= 26 cf @ 3.12 hrs, Averago Deplh at Peak Storage= 0.18'
Bank-Full Depth= 0.70', Capacity at Bank-Full= 11.82 cfs

0.00' x 0.70' deep channel, n= 0 022 Earth, clean & straight
Sid€ Slope Z-value= 2 0'/ Too Vvidth= 2.80'
Length= 4OO.O' Slope= O.15OO'/
Inlet Invert= 5.770 00'. Outlet Inven= 5.710.00'

Reach Rl: Channel #6
Hydrograph

E



West Pond tt4 25yr, 6hr
Prepared by EarthFax Engineering. Inc
HvdroCAD@ 8.50 s/n 003900 @2007 HydroCAD Sofrware Solulions LLC

Type ll 24-hr 6.00 hts Rainfa =1.41"
Printed 5/ l3/2009

Paoe 13

Summary for Reach R2: Channel #6

lnflowArea = 4.272 ac, 0 00o/o lmpervious, Infow Depth = 0.08"
Inflow = 0.49cfs@ 306hrs, Volume= 0.030 af
Oumow = 0.41 cfs @ 3.20 hrs, Volume= 0.030 af, Atten= 16010, Lag= 6.'1 r,n

Routing by StoFlnd+Trans method, Time Span= 0.00-12.00 hrs, dt= 0.05 hrs
Max. Velocity= 2 42 fps, Min. TravelTime= 3 4 mtn
Avg. Velocity = 1.26 fps, Avg. TravelTime= 6.5 min

Peak Storage= 83 cf @ 3.14 hrs, Average Depth at Peak Storage= 0.29'
Bank-FullDepth= 0.85', Capacity at Bank-Full= 7.'13 cfs

0.00' x 0.E5' deep channel, n= 0.022 Earth, clean & straight
Side Slope Z-value= 2.0'/ Top Widlh= 3.40'
Length= 490.0' Slope= 0.0194 '/
Inlet lnvert= 5,709.50', Outlet Invert= 5,700.00'

Reach R2: Channel #6

6 7 3 € 10 11

Hydrograph

lnffow Area=4.272 ac
Avg. Depth=0.29'
Max Vel=2.42 fps

n=0.022
L=490.0'

5=0.0194'/'
Capacity=7.'13 cfs



Weet Pond t 4 25yr, 6hr
Prepared by EarthFax Engineering, Inc.
HvdroCA 8-50 s/n 003900 @ 2007 HvdroCAD Sofrware Solutions LLC

Type 2+hr 6 00 hrs Rainfa =1.41"
Prinled 5/'1312009

Pe6e 14

Summary for Reach R3: Channel #6

Inflow Area = 6.054 ac, 0 00% lmpervious, Inflow Depth = 0.09"
Inflow = 053cft@ 3.16h.s, Volume= 0.043 af
Outffow = 0.52cfs@ 3.20 hrs, Volume= 0.043 af, Allen= 2o/., Lag= 2.'1 r'n

Routing by Stor{nd+Trans method, Tim€ Span= 0.00-12 00 hrs, dt= 0 05 h.s
Max. Velocity= 5.89 fps, Min. Travel Time= 1.1 mtn
Avg. Velocity = 3.33 fps, Avg. TravelTime= 2.0 mrn

Peak Storage= 36 cf@ 3.19 hrs, Average Depth at Peak Storage= 0.21'
Bank-Full Depth= 0.75', Capacity at Bank-Full= 15 39 cfs

0.00' x 0.75' deep channel, n= 0.022 Earth, clean & straight
Side Slope Z-value= 2.0 'I Too Width= 3.00'
Length= 406 0' Slope= 0.1761 7
Inlet Invert= 5,669 50', Outlet Invert= 5,598.00'

Reach R3: Channel #6

!

Hydrograph

lnflow Area=6,054 ac
Avg. Depth=0.21'
Max Vel=5.89 fps

n=0.022
L=406.0'

S=0.1761 '/'
Capacity=15.39 cfs



Summary for Pond lP: WP #4

InflowArea = 9.188ac, 0.00% lmpervious, Inflow Depth = 0.16"
lnflow = 3.29cls@ 3.04 hrs, Volume= 0.121 af
Outflow = 2.10 cfs @ 3.10 hrs, Volume= 0.121 af, Atten= 36%, Lag= 3 9 .,n
Primary = 2.10cfs@ 3.10hrs, Volume= 0.121at

Routing by Storind method, Time Span= 0.00-12.00 hrs, dt= 0.05 h.s
Peak Elev= 5,596.18' @ 3.10 hrs Surf.Area= 3,466 sf Storage= 610 cf

Plug-Flow detention time= 4.E min calculated for 0.121 af (10070 of inflow)
Center-ol-l\4ass det. time= 4 I rr.in (237 .2 - 232 4 )

Volume Invert Avail.Storaoe StoraeeDoscription
#1 5,591.00' 7,756 cf Custom Stago Data (Priimatic)Lisled below (Recalc)

Elevalion Surf.Area Voids lnc.Store Cum.Store(feet) (sq-ft) (o/o) (cubic-feet) (cubic-feet)

West Pond ,t4 25yr, 6hr
Prepared by EarthFax Engineering, Inc.

Type ll 24-hr 6 0O hrs Rainfa =1.41"
Printed 5/13/2009

3,624
7,756

5,591.00
5,592.00
5,593 00
5,594.00
5,595.00
5,596.00
5,597.00
5,598.00

Device Routinq

1,380 0.0
1,717 0.0
2,086 0 0
2,485 0.0
2,915 0.0
3,377 0.0
3,870 100.0
4,394 100.0

0
0
0
0
0
0

0
0
0
0
0
0

3,624
4,132

Inven Outlet Devices
#1 Primary 5,596.00' Speclal & Urer.Defined

Head (feet) 0.00 018
Disch (cfs) 0 000 2.100

Primery OutFlow [,IaF2.07 cfs @ 3.10 hrs HW=5,596.18' (Free Discharge)q=Special E U3er-Defined (Custom Controls 2.07 cfs)



W€t Pond t 4 25yr, 6hr
Prepared by EarthFax Engineering, Inc
HydioCAD@ 6 50 s/n 003900 

-@ 
2OO7 Hi;droCAD Soflware Sotutions LLC

Type ll 24-hr 6.00 hrs Rainfa =1.41"
Printed 5/13/2009

Paoe 16

Pond 'lP: wP t 4
Hydro9raph
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West Pond t4 Spillway Top
Worksheet for TraDezoidal Channel

E..rhF.t Ensrherins Inc
37 Brookide Road walerhu.y. CT o67oa USA

Prol6cl Engrn66r R'chard V'lhire
Fl Mast€rv6 o [61,4b]

Mannings Coeflir 0 040
Slope 056000 n/fr
Lefl Sde Slope 0s0 V H

R|ghi Side Slope 0 50 V H

Botlom nfdth 1 00 n
Orscharge 210 cfs

Depth 0 36
FlowArea 0 6
wened Pe.im, 262
Top Wdlh 211
CnlEaloeplh 040
Cntrca Slope 0 039394
vetociiy 3 33

Velocjty HeEd 0 l3
Speoiic Ene( 0 54
Froude Numb 1 18

Flow Type ;lperolrel
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West Pond *.4 Spillway Bottom
Worksheet for Trapezoidal Channel

E.nhF.r Ensln..rins Inc
warelb0d. cT 0€706 lJsA

Pbj6.t Ehginsr: Rich.d $/hile
FlowM.slcr!6 o 161.bl

ManningsCoefi( 0 0,10

Slope 333000 i,4
Len Side Slope 050 V:H
Righl Sid€ Slope 050 V:H
Botton widlh 1 00 n
O'schsrse 210 cl!

Depth 0 23

Fl@Area 03
wo(€d Perin, 2Ol
Top Vlidth 1 90
Cnlrc.lO€plh O,(0
cnlrc.lSlope 0 039394
Velocit 6,10
Veloory HeEd 0 64
specilicEne4 o a6

Fbude Numb 272
FlowType jupeuitiel



WP #4 Disturbed
Watershed #2

WF *14 Undrsturbed
Watershed #2

WP tt4 Disturbed
Watershed tt4

WP #4 Undisturbed
Watershed #3

Orainage Diagram for West Pondt4100yr,0.5hr
P€pared by EarlhFax Engineering, Inc , Printed 5/132009

HvdrcCAD,O 3 50 s/n 003900 @ 2007 HvdrcCAO SonMre So ut ons LLC
@@ E



West Pond tt4 100yr, 0.5hr
Prepared by EarthFax Engineering, Inc.

Type ll 2+hr 0.50 hrs Rainfa =1.23"
Prinled 5/13/2009

HvdroCAD@ 8.50 s/n 003900 O2007 HvdroCAD Software Soluiions LLC Paoe4

Timo span=0.00-5.00 hrs, dt=0.01 hrs, 501 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-lnd+Trans molhod - Pond routing by Stor-lnd melhod

SubcatchmentDWl: WP #4 Disturbed RunoffArea=o.424 ac 000% lmpervious Runoff Deplh=o 21"
Flow Leng,th=4g3' Slope=o 0410'/' Tc=84min CN=82 Runofro 44 cts 0.007 af

SubcatchmentDW2: WP tt4 Di.turbed RunoffArea=o 391 ac 0 0006lmperuious Runofi Depth=0.21"
Flow Lengith=443' Slope=o1350'/' Tc=4.2 mrn CN=82 Runofto64cft 0007af

SubcatchmentDW3: WP#4 Disturb€d RunoffArea=o 388 ac 0 00o/o lmperuious R'Jnoff Deplh=0.21 '

Flow Length=443' Slope=0.0870'/' Tc=53mrn CN=82 RunofFo.ss cft 0007af

SubcatchmentDW4: WP #4 Disturbed RunoffArea=3134 ac 0 00% lmpervious RunoffDeplh=o21'
Flow Length=3g4' Slope=01320'/' Tc=3.9 mrn CN=82 Runofts38cfs 0055af

Subcatchmentuwl: WP #4 Undisturbed RunoffArea=2-137 ac 0 00% lmpervious RunoffDepth=o 01'
Flow Length=4o7' Slope=o 3690'/' Tc=37min CN=67 Runofo.13cfr 0.002 af

SubcatchmentlJw2: WP #,1Undilturbed RunoffArea=1 320 ac 0 00% lmperuious Runoff Depth=0.01"
Flow Length=234' Slope=0.3210 '/ Tc=2 5 min CN=67 RunofFo 08 cfs 0 001 af

SubcatchmentlJw3: WP #{ Undistuded Runoff Area=1 394 ac 0 0006 lmpervious Runoff Deplh=o 0f"

Reach Rl: Channel *6

Roach R2: Channel#6

Reach R3: Chann.l#6

Pond WP4: WP #4

Flow Length=182' Slope=0.6590 '/' Tc=l 4 mrn CN=67 Runofto 0g cfs 0 001 af

Avg Depth=o 22' Max Vel=s 54 hs Inflow=o.s4 cfs 0 009 af
n=0.022 L=400 0' S=01500T Capacity= 1 1 82 cfs Oumow=o 53cfs 0.009af

Avg. Depth=o 37' MaxVel=2.83Fs Inflow=o 82 cfs 0.018af
n=0 022 L=490 0' S=0 0'194 '/' Capacity=7.l3 cfs Outflow=o.77 cfs 0 018 af

Avg Depth=o 23' Max vel=g 26 fps Infow=1 01 cfs 0.026 af
n=0 022 L=185 0' S=0 3838 7 Capaoty=22 73 cfs Oumow=1 00 cts 0 026 af

Peak Elev=5,593 03' Storage=3,503 cf Infow=s 71 cfs 0 080 af
Outflow=o 00 cfs 0.000 af

Total Runoff Area = 9.188 ac Runoff Volurne = 0.080 at Average Runoff Depth = 0.11"
100.00% Pervious = 9.1EE ac 0.00% lmpervioua = 0.000 ac



West Pond rr4 100yr, 0.5hr
Prepared by EarthFax Engineering, Inc

Type ll 24-hr O.5O hrs Rainfa =1.23'
Printed 5/132009

re Solutions LLC Paoe 12

lntlow Area =

Outflow

Summary for Reach Rl: channel #6

2.561 ac, 0 00% lmpervious, Inflow Depth = 0.04"
0.54 cfs @ 0.39 hrs, Volume= 0.009 af
0.53 cfs @ 0.42 hrs, Volume= 0.009 af, Atten= 3%, Lag= 2.2 min

Routing by Stor-lnd+Trans method, Time Span= 0.00-5.00 hrs, dts 0.01 hrs
Max. Velocity= 5 54 fps, Min. TravelTime= 1.2 min
Avg. Velocity = 2.65 fps, Avg. Travel Time= 2.5 min

Peak Slorage= 38 cf @ 0.40 hrs, Average Depth at Peak Storage= 0.22'
Bank-Full Depth= 0 70', Capacity at Bank-Full= 11.E2 cfs

0 00' x 0.70' deep channel, n= 0.022 Earth, clean & straight
Side Slope Z-value= 2.0 7 Too V'\,fidth= 2 E0'
Length= 400.0' Slope= 0.1500'/
Inlet lnvert= 5.770.00'. Outlet lnvert= 5.710.00'

Reach Rl: Channel t 6
Hydrograph

lnflow Area=2.561 ac
Avg. Depth=0.22'
Max Vel=5.54 fps

n=0.022
L=400.0'

S=0.1500'/'
Capacity=11.82 cfs



West Pond rr4 100yr, 0.5hr
Prepared by EarthFax Engineering, Inc.

Type 24-ht0.50 hrs Rainfa =1 23"
Print€d 5/'13/2009

Summary for Reach R2: Channel #6

fnflowArea = 4.272ac, 0 OOoh lmpervious, Infow Depth = 0.05"
Inflow = 0 82 cfs @ 0.41 hrs, Volume= 0.018 af
Outflow = 077cls@ 0.49 hrs, Volume= 0.018af, Atten= 7%, Lag=4.9r'n

Routing by Slorind+Trans method, Time Span= 0.00-5.00 hrs, dt= 0.01 hrs
l\4ax. Velocity= 2.83 fps, Min Travel Time= 2.9 min
Avg. Velocity = 0.90 fps, Avg. TravelTime= 9.1 min

Peak Storage= 133 cf@ 0.,14 hrs, Av€rage Depth at Peak Storage= 0.37'
Bank-Full Depth= 0.85', Capacity at Bank-Full= 7.13 cfs

0 00' x 0.85' deep channel, n= 0.022 Eadh, clean & straight
Side Slope Z-value= 2.0 'I Top Width= 3.40'
Length= 490.0' Slope= 0.0194 7
Inlet InverF 5,709.50'. Outlet Invert= 5.700.00'

Reach R2: Channel #6
Hyd.oglaph



West Pond tt4 100yr, 0.5hr
Prepared by EarthFax Engineering, Inc
HvdroCA 8.50 s,/n 003900 @2007 HvdroCAD Soffware Solutions LLC

Type ll 24-hr 0.50 hrs Rainfa =1 23'
Prinled 5/132009

Pade 14

Oumow

Summary for Reach R3: Channel #6

6.054 ac, 0.00o/o lmpervious, Inflow Depth = 0 05"
1.01 cfs @ 0.48 hrs, Volume= 0 026 af
1.00cfs@ 0.49 hrs, Volume= 0.026 af, Atten= 0%, Lag=6.6r'n

Routing by Storlnd+Trans method, Time Span= 0.00-5 00 hrs, dt= 0.01 hrs
l\4ax. Velocity= 9.26 fps, l\4in. Travel Time= 0.3 min
Avg. Velocity = 3 65 fps, Avg. TravelTime= 0.8 min

Peak Storage= 20 cf @ 0.49 hrs, Averago Depth at Peak Storage= 0.23'
Bank-Full Depth= 0.75', Capacity at Bank-Full= 22.73 cls

0.00' x 0.75' deep channel, n=0.022 Eadh, clean & straight
Side Slope Z-value= 2.0 I Too Wdth= 3.00'
Length= 185.0' Slope= 0.3838 'I
Inlet Invert= 5,669.50'. Outlet InveG 5.598.50'

Reach R3: Channel #6
Hydrograph

t

!

lnflow Area=6.054 ac
Avg. Depth=0.23'
Max Vel=9.26 fps

n=0.022
L=185.0'

S=0.3838'/'
Capacity=22'73 cfs



West Pond ,14 100yr, 0.5hr
Prepared by EarthFax Engineering, Inc
HydroCAD@ I 50 s/n 003900 @ 2007 HvdroCAO Sofrware Solutions LLC

Type ll24-hrO.5O hts Rainfa =1.23"
Printed 5/'l312009

Pade 15

Summary for Pond WP4: WP tt4

Innow Area = 9.'188 ac, 0.00% lmpervious, Innow Depth = 0.'11"
lnffow = 5.71cb @ 0 31 hrs, Volume= 0.080 af
Outflow = 000cfs@ 0.00hrs, Volume= 0.000 af, Atten= 100%, Lag=g.orn
Primary = 0.00cfs@ 0.00 hrs, Volume= 0.000 af

Rouling by Stor-lnd method, Time Span= 0.00-5.00 hrs, dt= 0.01 hrs
Peak Elev= 5,593.03'@ 5.00 hrs Surf.Area= 2,096 sf Storage= 3,503 cf

Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Cenler-of-Mass det time= (not calculatedt no outflow)

Volume Invort Avail.Storaqe SloraqeDescription
#1 5,591.00', 19,337 cf Custom Stage Data (Priernatic)Listed below (Recalc)

Elevation Surf.Area lnc.Store Cum.Store(feet) (sq-fl) (cubic-foet) (cubic-feet)
5,591.00
5,592.00
5,593.00
5,594.00
5,595.00
5,596.00
5,597.00
5,598 00

Device Roulinq

1,380
1,717
2,086
2,445
2,915
3,377
3,E70
4,394

0
1,549
1,902
2,286
2,700
3,146
3,624
4,132

Invort Outlet Devices

0
1,549
3,450
5,736
8,436

11,582
15,205
't9,337

Primary 5.596.00' Soocial t User.Defined
Head (feet) 0.00 0.21
Disch. (cfs) 0.000 2.990

lrimary 00 cfs @ 0.00 hrs HW=5,591 00' (Free Discharge)Ll=Sp ned ( Controls 0.00 cfs)



West Pond tt4 l00yr, 0.5hr
Prepared by EarthFax Engineering, Inc.
HvdroCAD@ I 50 s,/n 003900 @2007 HydroCAD Software Solutions LLC

Type ll 24-hr O.5O hrs Rainfa =1 23"
Printed 5/132009

Paoe 16

Pond WP4: WP #4
Hydrograph



Channel #7

WP #5 Disturbed
Watershed

WP #5

WP #5 Undisturbed
Watershed #2

Drainage Dragram lor West Pond #5loyr,24hr
P€pa€d by EanhFax Eng neering Inc , Printed 5/13/2009

Hvd@CAo@ 3 50 sh 003900 O 2007 BvdrcCAD Soliwa€ so ut ong LLc

n
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West Pond tts 10yr, 24hr
Prepared by EarthFax Engineering, Inc.
HydroCAD@8 50 s,/n 003900 @ 2007 HvdroCAD Soflware Solutions LLC

Type ll 24-hr Rainfall=1.75"
Printed 5/13/2009

Peoe 4

Time sDan=o.00-30.00 hrs. dl=o.05 hrs. 601 ooints
Runofi by SCS TR-20 method, UH=SCS

Reach routing by Stor-lnd+Trans method - Pond routing by Stor-lnd method

SubcatchmentDW: WP #5 Disturbed RunoffArea=3 240 ac 0.00% lmpervious Runoff Depth=o 49"
Flow Length=260' Slope=0.3850'/' Tc=l6min CN=82 Runoft3 02 cfs 0.132af

Subcatchmentuwl: WP #5 UndiBturbed RunoffA.ea=0.900 ac 000% lmpervious Runoff Deplh=o 10'
Flow Length=28s' Slope=0.5440'/' Tc=23min CN=67 Runoftso 06 cfs 0.008af

Subcatchmentuw2: WP #5 Undbturbgd Runoff Area=3 603 ac 0 00% lmpervious Runoff Depth=o.10"

Reach R2: Chennel#7

Pond WPs: WP#5

Flow Length=71o' Slope=o 5000 7' Tc=4.9 min CN=67 RunofFo.2o cfs 0031 af

Avg. Depth=0.41' llaxVel=8.61 Fs Infow=310 cfs 0.140af
n=0 022 L=A25.0' 5=0.1539 7' Capacity=31 00 cfs Oumow=2 73 c{s 0.140af

Peak Elev=5,588.85' Storage=7,446 cf Infow=2 86 cfs 0.171 af
Oumow=0.00 cts 0.000 af

Totaf Runoft Arga = 7.743 ac Runofi Volume = 0.171 al Average Runoff Depth = 0.26"
100.000/6 Pervious = 7,743 ac 0.00% lmDerviou! = 0.000 ac



West Pond #5 10yr,24hr
Prepared by EarthFax Engineering. Inc.

Type ll 24-hr Rainfa =1 75"
Printed 5/132009

Summary for Reach R2: Channel #7

InflowA.ea = 4.140ac, 0-00% lmpervious, Inflow Depth = 0.41"
Inflow = 3.10cfs@ 11.93hrs, Volume= 0140af
Outflow = 2.73cls@ 1l.97hrs, Volume= 0.140af, Atten= l2%, Lag=26tn

Routing by Storind+Trans method, Time Span= 0 00-30.00 hrs, dt= 0.05 hrs
l\4ax. Velocity= 8.61 fps, Min. Travel Time= 1.6 min
Avg. Velocity = 3.40 fps, Avg. Travel Time= 4.0 min

Peak Storage= 284 cf @ 1 1 94 hrs, Average Depth at Peak Storage= 0.41'
Bank-Full Depth= 1 .00', Capacity at Bank-Full= 31.00 cfs

0.00' x 1.00' deep channel, n= 0.022 Earth, clean & straight
Side Slope Z-value= 2.0'/ Top Vvidth= 4 00'
Length= 825.0' Slope= 0.1539'/
Inlet Invert= 5,732.00', Outlet Invert= 5.605.00'

Reach R2: Channel #7

E

12 r3 14 15 16 t7 13 19 20 21

Hydroglaph

lnflow Area=4.i40 ac
Avg. Depth=0.41'
Max Vel=8.61 fps

n=0.022
L=825.0'

S=0.1539'/'
CaPacity=31.00 cfs



West Pond #5 10yr, 24hr
Prepared by EarthFax Engineering, Inc.
HydroCAD@8.50 s,/n 003900 @ 2007 HvdroCAD Sofrware Solutjons LLC

TWe ll 2+hr Rainfa =1 75"
Printed 5/13/2009

Peoe I

Outflow
Primary

Summary for Pond WPs: WP #5

7.743 ac, 0.OOo/o lmpervious, Infow Depth = 0.26"
286cfs@ 11.98hrs, Volume= 0.171af
0.00cfs@ 0.00hrs, Volume= 0000af, Atten= 1000/", Lag=6.9.'n
000cfs@ 0.00hrs, Volume= 0.000 af

Routing by Sto.ind method, Time Span= 0.00-30.00 h.s, dF 0.05 hrs
Peak Elev= 5,588.85'@ 30.00 hrs Surf.Area= 2,338 sf Storage= 7,446 cf

Plug-Flow detenlion time= (not calculated: initial storage excedes oumow)
Center-of-l\4ass det. time= (not calculated: no oumow)

Volume Invert Avail.Sloraqe StoraaeDescriDtion
#1 5,584 00' 1 1 ,849 cf Custom Stage Date (Prismatic)Listed below (Recalc)

Inc Store Cum.Slore
(cubic-feet) (cubicjeet)

Elevation
(fee0

Surf.Area
(so-ff)

5,584.00
5,585 00
5,586.00
5,587.00
5,588.00
5,589.00
5,590 00
5,590.50

851
1,098
1,377
1,686
2,025
2,395
2,795
2,9E5

0
975

1,238
1,532
1,856
2,210
2,595
1,445

0
975

2,212
3,744

7,809
10,404
r'1,849

Q!,vice Routinq Invert Outlet Devices
#1 Primary 5,589-00' Special & Uger-Defi ned

Head (feet) 0.00 0.32
Disch. (cfs) 0.000 1.700

lrimary OutFlow Max=0.00 cfs @ 0.00 hrs HW=5,584.00' (Free Disch€rge)q=Special & lJser-Defined ( Conkols 0.00 cfs)



Wsst Pond #5 10yr,24hl
Prepared by EarthFax Engineering, Inc

Type Il 24-ht Rainfa =1.75'
Printed 5/'132009

HvdroCAD@ 8.50 s/n 003900 @ 2007 HvdroCAD Sofrwa.e Solutions LLC Paoe 10

Pond WPs: WP #5

10 11 t2 13 14 r5 16 17 13 19 20 21 22 23 24 25 26 27 2A 2e 30
r|me {houD}

Hydrograph



WP #3 Overflow

hannel #7

WP #5 Disturbed
Watershed

WP#5\
WP #5 Undisturbed

Watershed #2

Channel #7

Drain.ge Oiag€m forWest Pond#5 25yr,6hr
PEpa€d by EarlhFax Eng neer ng Inc, Printed 5/13/2009

HvdbcAD@ 3 50 s/n 003900 @ 2007 NvdroCAD SotwaE solut ons LLc

n .-1 -/ \ | /\
(s'Jbcet) Reachl zFondr. Link



West Pond #5 25yr, 6hr
Prepared by EarthFax Engineering, lnc.
HvdroCAD@ 8.50 s/n 0039q0 @ 2007 HydroCAD Sofllvare Solutrons LLC

Type ll 24-hr 6.00 hts Rainla =1.41"
Pnnted 5/13/2009

Paoe 4

Time span=o.00-12 00 hrs, dt=o 05 hrs,241 points
Runoff by SCS TR-20 melhod, UH=SCS

Reach routing by Stor-lnd+Trans method - Pond routing by Stor-lnd melhod

SubcatchmgntDW: WP #5 Disturbed Runoff Area=3 240 ac 0 0006 lmperuious Runoff Depth=0.30"
Flow Length=260' Slope=0.3850 '/' Tc=l 6 min CN=82 RunofF4 75 cfs 0 080 af

Subcatchmentuwl: WP #5 Undbturbed RunoffArea=o 900 ac 0.00% lmpeNious RunofiDepth=o 03"
Flow Length=28s' Slope=0.5440'/' Tc=23mrn CN=67 Runofto.o1 cfs 0003af

Subcatchmentuw2: WP #5 Undisturbed RunoffArea=3.603 ac 0 00% lmpe.vious Runoff Depth=o 03"

Reach R1: Channel#7

Reach R2: Channel#7

Reach R3: Channel#7

Pond WPsr WP #5

Flo.r, Length=710' Slope=o 5000 y' Tc=4.9 min CN=67 Runoftso.os cfs 0 010 af

Avg Deplh=o28' MaxVel=865hs Infow=1.36 cfs 0154af
n=0.O22 L=276.0' S=0 2609'/' Capacity=l8.74 cfs Outflow=1 36 cfs 0 154 af

Avg Depth=o 48' llaxvel=7.g4hs Infow=4 75 cfs 0.237 af
n=0.022 L=503 0' S=0.1166'/' Capacity=26 98 cfs Oumou,=3 13 cfs 0.237 af

Avg Oepth=0.44' lrax Vel=4.31 hs Inflow=1.70 cfs 0.247 af
n=0.022 L=57 0' S=0 0351 y' Capacity=i4 80 cfs Outflow='1.70 cfs 0.247 af

Peak Elev=5,589 32' Storage=788 cf Infow=3 13 cfs 0 247 af
Outflow=1.70 cfs 0.247 af

LinkWPO: Pdmary Outflow lmported from West Pond #3 25yr,6hr-Pond \f/P3.hce Inflow=1.36 cfs 0.154af
Area= 2'l 919 ac Primary=1.36 cfs 0 154 af

Total Runoff Aroe = 7.7i13 ac Runott Volume = 0.093 af Average Runoff Depth = o.lil"
100.00% Pgrvioug = 7.743 ac 0.00% lmpervious = 0,0(x) ac



West Pond #5 25yr, 6hr
Prepared by EarthFax Engineering, Inc

Type ll 24-ht 6 00 hrs Rainfa =1.41"
Printed 5/13/2009

Summary for Reach Rl: channel #7

Inflow Area = 21.919ac, 0 00o/o lmpervious, Inflow Depth = 008"
Inflow = 1.36cfs@ 3.35hrs, Volume= 0.154af
Outflow = 136cfs@ 3.37hrs, Volume= 0.'154 af, Atten= 0%, Lag=9.9tn

Routing by Stor-lnd+Trans method, Time Span= 0.00-12.00 hrs, dt= 0.05 hrs
Max. Velocity= 8.65 fps, Min. Travel Time= 0.5 min
Avg. Velocity = 4.75 tps, Avg. T.avel Time= 1 0 min

Peak Storage= 44 ct @ 3.36 hrs, Average Depth at Peak Slorage= 0.28'
Bank-Full Depth= 0.75', Capacity at Bank-Full= 18.74 cfs

0.00' x 0 75' deep channel, n= 0.022 Earth, clean & straight
Side Slope Z-value= 2 0 7 Top Wdth= 3.00'
Length= 276.0' Slope= 0.2609'/
Inlet Invert= 5,732.00'. Oullet lnvert= 5.660.00'

Reach R4: Channel #7

t

E

6739t2

Hydrograph

lnflow Area=21 .919 ac
Avg. Depth=0.28'
Max Vel=8,65 fps

n=0.022
L=276.0'

S=0.2609'/'
CaPaGity=18'74 cfs



West Pond #5 25yr, 6hr
Prepared by EarthFax Engineering, Inc.

Type ll 24-hr 6.00 hrs Rainfa =1.41"
Printed 5/13/2009

Summary for Reach Ril: Channel #7

Inflow Area = 26.059 ac, 0.0070 lmpervious, Inflow Depth = 0.11"
fnflow = 475cfs@ 3.00 hrs, Volume= 0.237 al
Outflow = 3.13 cfs @ 3.05 hrs, Volume= 0.237 af, Allen= 34'/o, Lag= 2.7 r'n

Routing by Stor-lnd+Trans method, Time Span= 0.00-12 00 hrs, dt= 0.05 hrs
Max. Velocity= 7.94 fps, Min. Trav€lTime= 1.2 min
Avg. Velocity = 3.64 fps, Avg. Travel Time= 2 7 min

Peak Storage= 257 cf@ 3.02 hrs, Average Depth at Peak Storage= 0.4E
Bank-Full Depth= 1 00', Capacity at Bank-Full= 26.98 cfs

0.00' x 1.00' deep channel, n= 0.022 Earth, clean & straight
Side Slope Z-value= 2.0'/ Top Vvidth= 4.00'
Length= 583.0' Slope= 0.1166'/
Inlet Inved= 5,659 00', Outlet Invert= 5.591 .00'

Reach R2: Channel #7
tlyd.ograph

6 7 3 914 11

lnflow Area=26.059 ac
Avg. Depth=0.48'
Max Vel=7.94 fps

n=0.O22
L=583.0'

S=0.1{66'/'
CaPacity=26.98 cfs



West Pond tts 25yr, 6hr
Prepared by EarthFax Engineering, Inc.
HydroCA 850 s,/n 003900 @2007 HvdroCAD Sofrvrare Solutions LLC

Type 2+hr 6.00 hrs Rainfa =1.41'
Printed 5/13/2009

Paoe 10

lnflow Area =
Inflow
Outflow

Summary for Reach R3: Channel #7

29.662 ac, 0.00yo lmpervious, Inflow Depth = 0.10"
1.70 cts @ 3.48 hrs, Volume= 0.247 al
1.70 cfs @ 3.49 hrs, Volume= 0.247 af, Allen= 0o/o, Lag= 9.4 r'n

Routing by Storind+Trans method, Time Span= 0.00-12.00 hrs, dt= 0.05 hrs
Max. Velocig= 4.31 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 2.25 fps, Avg. TravelTime= 0.4 min

Peak Storage= 23 cf@ 3.48 hrs, Average Depth at Peak Storage= 0.44'
Bank-Full Depth= '1.00', Capacity at Bank-Full= 14.80 cfs

0.00' x 1.00' deep channel, n= 0.022 Earth, clean & straight
Side Slope Z-value= 2.0 '/ Too Vvidth= 4.00'
Length= 57.0' Slope= 0.0351 iI
Inlel Invert= 5,582.00', Outlet Inven= 5,580.00'

Reach R3: Channel #7

56

Hydrograph

lnflow Area=29.662 ac
Avg. Depth=0.44'
Max Vel=4.3'l fps

n=0,o22
L=57.0'

5=0.0351 '/'
CaPacity=14.80 cfs



West Pond #5 25yr, 6hr
Prepared by Ea(hFax Engineering, Inc.
HvdroCAD@ 8.50 s/n 003900 @ 2007 HvdroCAD Sofrwere Solutions LLC

Type ll24-hr 6.00 hts Rainfa =1.41"
Printed 5/13/2009

Peoe 11

Outnow
Primary

Summary for Pond WP5: WP #5

29 662 ac, 0.00% lmpervious, Inflow Depth = 0.10"
3.13 cfs @ 3.05hrs, Volume= 0247 al
'f .70cfs@ 3.48hrs, Volume= 0.247 af , Allen= 46yo, Lag=25.0.n
1.70 cfs @ 3.48hrs, Volume= 0.247 at

Routing by Stor-lnd method, Time Span= 0.00-12.00 hrs, dt= 0.05 hrs
Peak Elev= 5,589.32'@ 3.48 hrs SurfAr€a= 2,523 sf Storage= 788 cf

Plug-Flow detention time= 7.6 min calculated for 0.247 af ('100% of inflow)
Center-of-Mass det time= 7.6 min ( 258.7 - 251.'l )

Volume Invert Avail.Storaoe StoraoeDescriotion
#1 5,584.00', 4,040 cf Custom Stage Data (PriBmatic)Listed below (R€c€lc)

Elevation Surf.Area Voids lnc.Store Cum.Store(feet) (sq-fr) (%) (cubic-feet) (cubic-Ieet)
5,584.00
5,5E5.00
5,586.00
5,587.00
5,588.00
5,589.00
5,590.00
5,590.50

Device Routinq

851 0.0
1,098 0 0
1,377 0.0
1,686 0.0
2,025 0.0
2,395 0 0
2,795 100.0
2,985 100 0

0
0
0
0
0
0

0
0
0
0
0
0

1,445
2,595
4,040

Invert Outlet Devices
#1 Primary 5,589 00' Special & User.Defined

Head (feet) 0.00 0.32
Disch. (cfs) 0.000 1 700

P.imary OutFlow l\4ax=1 .70 cb @ 3.4E hrs HW=5,589.32' (Free Discharge)
q=Special & User-Defined (Custom Controls 1.70 cfs)



West Pond #5 25yr, 6hr
Prepared by EarthFax Engineering, Inc

Type ll 24-ht 6.00 hrs Rainfa =1.41"
Printed 5/132009

re Solutions LLC Paoe 12

Pond WP5: WP tt5
Hydroglaph
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West Pond #5 Spillway Top
Worksheet for Trapezoidal Channel
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100 n
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FINA€a O.
Wefled Perim, 212
Top Wdlh 2 00
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ClnierSlope O 040497
velodly 151
Velocity HeEd 0 32
speciliG Ene( o 57

FDude Numb 1 a5
Fl@Type iuperoiliel
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West Pond #5 Spillway Bottom
Worksheet for Trapezoidal Channel

E.rthFar Ehgrn..nng Inc
37 B.ooksd€ Ro.d Warelbud. CT 06704 USA

Prqecr Ensiner: Ri.hard v\ihr6
FrowMaEterv6 o 1614bl

Mannhgs Coefl5r 0 040
Slope 333000 fun

LefrSide Slope 050 v H

R€ht Srde Slope 0 50 V H

Bottom vMdth 1 00 fr

Discharge 1 70 cJs

Deprh a2o
Flow Area 0 3

Wetled P€nn I 90
Topwdlh 181
Cnli€lDepth 0 35

Cn[@lSlop€ 0 040494

velocjty 602
Velocjty Head 0 56

Speclfc Ene( 076
Froude Numb 2 63
Flow Type iupercnt€l



West Pond #5 25yr, 6hr
Prepared by EarthFax Engineering, Inc.

Type ll 24-hr 6.00 hts Rainfa =1.41"
P.inted 5/ l3l2009

Summary for Link WP O: WP #3 Overflow

InflowArea = 21.919ac, 0.00o/o lmpervious, Inflow Depth = 0.08"

Primary
1.36 cfs @ 3.35hrs, Volume=
1.36 cfs @ 3.35hrs, Volume=

0 154 af
0.154 af, Atten= oyo, Lag=9.9.,n

Primary outflow = Inflow, Time Span= 0.00-12.00 hrs, dt= 0 05 hrs

Primary Outflow lmpoded from West Pond #3 25yr, 6hr-Pond VVP3.hce

E

Link WP O: WP #3 Overflow
Hydrograph

lnflow Area=2l .919 ac
Primary Outflow

lmported from
West Pond #3 25yr
6hr-Pond WP3.hce

Area= 2'1.919 ac



Watershed #1

--''+
Channel #7

WP #5 Disturbed
Watershed

WP #5

WP #5 Undisturbed
Watershed #2

Drainago Oiagram for w93l Poncl d5100yr, 0.5hr
P€pared by EarthFax Engineering, lnc, Printed 5/13/2009
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West Pond #5 l00yr, 0.5hr TWe ll 24-hr 0.50 hrs Rainfa =1.23"
Prepared by EarthFax Engineering, Inc. 

re sotutions LLc 
Printed 5/'1312009

Time span=o.00-5.00 hrs, dt=0.01 hrs, 501 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-lnd+Trans method - Pond rouling by Storind method

SubcatchmentDW: WP *.5 Dirturbed RunofiArea=3 240 ac 0.00% lmpervious Runofi Depth=o 21"
Flow Length=260' Slope=0.3850 7 Tc=1.6min CN=82 Runofi=1o 22 cfs 0.057 al

Subcatchmentuwl: WP #5 undl.turbod Runoff Area=0.900 ac 0 00% lmperuious Runoff Depth=o.o'i"
Flow Length=285' Slope=o 5440 7 Tc=2.3 min CN=67 Runofto.os cfs 0.001 af

Subc.tchm€ntUW2l WP #5 Undisturbed Runoff Area=3.603 ac 0.00% lmperuious Runoff Depth=o 01"

Reach R2: Channel#7

Pond WP5: WP#5

Flow Length=7lo' Slope=o 5000 7 Tc=4 9 min CN=67 Runofto 21 cfs 0.003 af

Avg. Depth=o 55' Max Vel=10.43 fps Inflow=10 22 cfs 0.057 af
n=o 022 L=825.0' S=0.15397' Capacity=3l.oo cfs Outflow=6 28 cts 0.057 af

Outfow=o.oo cfs 0.000 of

Total Runoff Area = 7.743 .c Runoff volurn€ = 0.061 af Ayerage Runoff Depth = 0.09"
100.00% Pe,vious = 7.743 ac 0.00% lmperviour = 0.000 8c

Peak Elev=5,586 31' Storage=2,654 cf Iniow=6 28 c.fa 0.061 af



West Pond #5 l00yr, 0.5hr
Prepared by EarthFax Engineering, Inc.

Type ll24-hrO 50 hrs Rainfa =1.23"
Printed 5/13/2009

Summary for Reach R2: Channel #7

fnflowArea = 4j40ac, 0.0Oo/. lmpervious, Inflow Depth = 0.17"
fnflow = 1022ds@ 0.27 hrs, Volum€= 0057af
Outflow = 6.28 cfs @ 0.31 hrs, Volume= 0.057 af, Atten= 3970, Lag= 2.4 . n

Routing by Stor-lnd+Trgns method, Time Span= 0.00-5.00 hrs, dt= 0.01 hrs
l\4ax. Velocity= 10.43 fps, Min. TravelTime= 1.3 min
Avg. Velocity = 2 91 fps, Avg. TravelTime= 4.7 min

Peak Storage= 503 cf @ 0.29 hrs, Average Depth at Peak Storage= 0.55'
Bank-Full Depth= 1.00', Capacity at Bank-Full= 31 .00 cfs

0.00' x 1.00' deep channel, n= 0 022 Earth, clean & straight
Side SloD€ Z-value= 2.0'/ ToD Wdth= 4.00'
Length= 825 0' Slope= 0.1539'f
Inlet Invert= 5,732.00', Outlel Inveft= 5,605.00'

Reach Ril: Channel #7
Hydrog.aph



West Pond ,t5 100yr, 0.5hr
Prepared by EarthFax Engineering, Inc

Type ll 2+hr O.5O hB Rainfall=l.23'
Prinled 5/13/2009

Summary for Pond WPs: WP #5

Inflow Area = 7.743 ac, 0.00o/o lmpervious, Inflow Depth = 0.09"
Inflow = 6 28 cls @ 0.3'l hr8, Volume= 0.061 af
Outflow = 0.00cfs@ 0.00 hrs, Volume= 0000af, Atten= 100%, Lag=9.6r'n
Primary = 000cfs@ 0.00 hrs, Volume= 0.000 af

Routing by Stor-lnd mothod, Time Span= 0.00-5.00 hrs, dt= 0.01 hrs
Peak Elev= 5,586 31'@ 5.00 hrs Surf.Area= 1,473sf Storage= 2,654 cf

Plug-Flow detention time= (not calculated: initial storage excedes outtlow)
Center-of-Mass det. time= (not calculated: no oumow)

Volume Inverl Avail.Sloraqe StoaaqeDescriDtion
#1 5,584.00' 11 ,849 ct Cu.tom Stage Data (Pri.maticlListed below (R6c8lc)

Inc.Store Cum.Store
(cubic-feet) (cubic-feel)

Elevation
(feet)

Surf.Area
(sq-ft)

5,584.00
5,585.00
5,5E6.00
5,587 00
5,588.00
5,589.00
5,590.00
5,590.50

851
1,098
1,377
1,666
2,O25
2,395
2,795
2,985

0
975

1,23E

1,E56
2,210

1,445

0
975

2,212
3,744

7,809
10,404
11,849

Device Routinq Inved Outlel Devices
#1 Primary 5,5E9.00' Special & Ueer-Defined

Head (feet) 0.00 0.32
Disch. (cfs) 0.000 1.700

Pdmary OutFlow Max=0.00 cfs @ 0.00 hrs HW=5,584 00' (Free Discharge)q=Speci.l & U3er-Defined ( Controls 0.00 cfs)



West Pond #5 100yr, 0.5hr
Prepared by EarthFax Engineering, Inc

Type ll 24-hr 0.50 hts Rainfa =1.23"
Prinled 5/132009

re Solutions LLC Paoe 10

Pond WPs: WP #5
Hydrograph

lnflow Area=7.743 ac
Peak Elev=5,586.31'

Storage=2,654 cf
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GOLDEN EAGLE MONITORING PLAN

THREATENED, T,NDANGERED, AND SENSITIVE SPECIES

LETTERFROM

MT. NEBO SCIENTIFIC, INC.

(sEtr, APPENDTXl06-2)

Ea hFot Enginee ng,Inc
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SUNROC
BLASTING OPERATIONS/PROCEDURES

LEVAN, UTAH QUARRY

The following infomation is a sumrnary fot the operatioos, procedures, handli-ng, storing,
transportation and use of explosives, methods for alerting and informing the general public aod
affected persons of the blast schedule and exclusiot fiom the blast zone.

Requirement. Ia addition to the re4uirements of this seatior, the traDsporiation, handling storage
and use of explosives shall be subject to prcvisions of Subpart U, "Blasting and use of
Explosives, of29 CFR Part 1926 and SectioD 109, "Explosives and Blasting Agents", of29 CFR
1910, regulations ofthe Dept. Ofthe Tre€sury contained in 27 CFR Part 55, " Comoerce in
Explosives, Dept OfLabor 30 CFR Part 56 and 57, "Safety Standards for Explosives at Metal
and Non Metal Mines". Irl case of conflict, the morc stringetrt will Eevail.

IIANDLING OF EX}LOSI!'ES

All explosives will be handled by a competent, qualified blaster and/or blasting forernan. The
blaster may allorM other persons to handl€ explosives but only his dfuect supervision.Explosives
will be haqdled in a safe manner at all timcs.

An inventory (ICS) ofall explosives rec.eived storcd, remove4 and rehmed to magazines shall
be maintained and kept current at all times.

Pemrission shall be obtained pdor to bringing any explosives or bl ageDts oD the jobsite.

Notification will be made to the client ofpeoding blasting operations in the immediate vicinity of
buildings, public roadways, overhead power lines, utility services or similar facilities and shall
not undeiaken until all necessary precautions are taken for safe contol ofthe blasting
oepmtroilr.

Competent SupervisioD- The transportatioq handling, loading, fuing, s and use of
d]'namite and other explosives, including blasting agens, shall be directed and supervised by
persons of proven experignce and competency in blasting and use of explosives.

Quatifications. A blaster shall be qualified, by reason of training, knowledge and experience, in
the field of t'ansporting, handling, storing and use of explosives and shall bave a worting
knowledge ofFederal, State and Iocal laws and regulations rtich pertain to explosives.

Persons rmder the influence ofalcohol, drugs intoxicant or other t,?e substanc€ abus€ are strictly
p.ohibited from all company vehicles and work aress. A drug screening and active drug and
alcohol policy will contirue to be in efTect, including raadom testing.

STORAGE OF EXPLOSIVES



Explosives \Mill b€ stored on the Foject h approved magazines, The stoBge site be locsted as
remotely as practical ftom existing structues and will be mutually agreed upon by the client and
Blaster.

Approved magazines shall meet the specifications of MSIIA and ATF. The ATF mag,azine rating
will govem the g'pe of explosives which may be stored in that magazine. The on site nes
shall be located in accordance with the American Table of Distance for Storage ofExplosives.
All applicable provisions ofthe ATF Manual Explosives Law and Regulations (ATF P 5400.?)
will be followed. Bi lingual sigrs will be erected stating'EXPLOSMS - KEEP OUT' and 'NO
SMOKING". The local fire depadment and law edorcement agencies will be notified ofthe
sto location

TRANSPORTATION OF EXPLOSI!'ES

Explosives will be transported from the manufachuer aDd/or dealer magazines to oUI sto e
magazines by the manufachler and/or dealer. Explosives will be tEnsported to the blast site
from ow sto magazine by Wolfe Blasting, Inc. peNonnel. All DOT regulations sball be
complied with du.ing the taosportation ofexplosives on public roadways. Under all
circumstances, jobsite transportation will comply with OSFIA Standard 29 CFP' 1926,902,
"Surface Tmnsportation ofExplosives", and MSIiA Statrdards .6040 to .6065.

Company vehicles used in transpoiation of explosives will b€ substantial, shong and in p,roper

reith sides that are sufficiendy high enough to prevent explosives fiom falling of or a clos€d
body. All sparking metal in the body likely to come i-n contact with explosives shall be covered
with wood or olher no sparking rnateriat. Complianc.e to all Federal, State and Local rcgutations
$dll be met before mdertaking the transpodation of explosivcs.

Explosives shall not be transported itr the same lehicle with detonators unless the detonators are
carried in a separate apprcved container.

Trucks transprorting explosives shall be in good condition and equipped with 2 approved fire
extinguishers having a combined capacity of4-l; 20 BC or grealet and will be located in arcas
readily accessible.

Vehicles transporting explosives shall not be loaded beyond the manufacturer's safe capacity
rating, Explosives shall not be stacked higher than the closed sides and ends of tlrc body.

While tansporting explosives, conge$ed aaffc shall be avoided where possible and no
unnecessary stops are to be made, If mechanical difficulties arise and the vehicle must be
repaire4 explosives will be traosfened to an approved vehicle immediately.

USE OF EXPLOSII'ES

Explosives will be used oDly by a competent, qualified blaster or helper under the direct



supervision of tlre blaster.

LOADING

Use ofexplosives will confom to OSTIA Standed 29 CFR 1926.905, " Loading ofExplosives
or Blasting Agents" and MSHA StaDdard .6090 to .6 I 68

FIRING AND INSPECTION

Firing of the btast will conform to OSHA Standard 29 CFR 1926.909, " Firhg the Blast" and
other applicable standards. Impection ofthe blast will confomr to OSIIA Standard 29 CFR
1926.910, " Ilspection After the Blast" and othor applicable standards. Prior to firiDg, all persons
will be evacuated ftom the blasting zooe and guarts will b€ pos0ed at the entrance to the blasting
area When the area is clear, a 5 minute waming will be sounded. Ifthe area remains clear, a I
mitrute waqriog will be souoded" Affer the shot, the Blaster \ryill inspect the blast area and if safe
the all clear si will be sounded. Pedeshian and vehicle traffic will then be allowed tbroueh
the area and workers allowed back into the blas mne.

The aual blast waming colsists of the separate signals:

5 minutes prior to blast

1 minute prior to blast

All Clear signal

3 prolonged siren wales of I 5 secoDds each

A series of short sLsl *ales

I prolonged siren wale

All persons and vehicles will be halted at a mi-nimum of I 000 feet of the blast zone.

MISFIRES

Misfues will be bandled by the blaster in arcordance with OSIIA Standard 29 CFR 1926.911,
"Misfires and MSHA Standard .6168. Ifa mfufire occurs no one lvill b€ allowed to enter the blast
site for a pedod of 15 minutes follo\Ming the misfircd shot.

Ifa misfre occurs due to a cut off of surfaf,€ initiation path to the blast hole, the cut otrwill be
hooked up and the remaining btast fired. If a misfire occurs in a blasthole the stemming in the
misfircd blasthole will be flushed out and the blasthole will then be reDrimed atrd shot. Under
NO circumstances will knovn misfired holes be left unattended overn]eht or abandoned.

BLAST WARNING SIGNS

A bilingual sign will be erected statitrg the Blast Waming Signals. Ternporary barricades ( A
frame t}?e and pyloDs) will be used to identify the area being ddlled and loaded for blasting.



Loaded bitingual signs will be used which state *LOADED BLAST KEEP OUT'.

NOISE AND AIRBLAST CONTROL

Noise ftom blasting operations will be controlled by using proper blast design with adequate
burden and spacing of blast holes. All blast holes will be adequately stenmed m pmpedy coffre
the aharyes ard resulting explosion. Delayed blasting will assist in the contol of noise ftom the
blast. Only "NON-ELECTRIC" caps will be used at the l€van Quarry. To reduce any noise or air
blast to L€van City 'NO" primer cod or surface cord will be used at either Quarry in Chicken
Creek.

TLYROCK CONTROL

Wolfe Blasing, Inc. Will take particular care to control flFock from blasting and shall modifr
the parameten ofthe blasting nec€ssary to confine all such matedal as practical to the project
site. FlFock will be controlled by dirwting blast ener$. away from structures or areas of concem
ttllo the use ofpmper blast design, controlled loading and delaying, adequate stenming
colurrn and./or shooting into a shot rock burden.

Where possible, the direction of the throw will be controlled by delaying away ftom the nearest
struch[e or area of concem. Existing dirt will be I eft on top ofthe blast to aid in fl],rock control.

When using blasting rDah, blastiDg rnats will b€ placed in such a maoner tbat they overlap each
other by approximalely 5 feet at adjoining areas. This will acrount for the swell oflhe shot and
should prevent the mats from being pulled aparl When bl into a shot rock burden, the
blasting mats will overlap the fme area by a distance of approKimately bwden distance plus 5
feet. Back rcw and side row(s) will lap 5 feet past the hole. Areas covercd with din only will
provide dfut cover that will extend 5 to 7 feet Dast the outside row ofholes.

EXPLOSIVES USED

Non electric blasting caps, (NON-EL) wiu be used to initiate the pdmer in the blasthole and

@ZTL) will be used on the surface. An electric cap wired in to a lead line t}ren wircd to a
blast machine will be used for shot deto&tion.

Dynamite or emulsion will be used as a primer for production and contotled balstholes. ANFO
will be used as the blasting agent in any dry holes. Dyna.mitc will be used as the blasting agent in
wet holes.

Dyno Nobel and Austin Powder products will be used.

BLAST RECORDS

A blast record will be maintained for each blast that wilt include the followins:
a. date ofblast



b. time of blast
c. number of holes
d. tt?e ofexplosive used
e. maximum amount of charge per delay
f, number ofdelays
g. stemming
h. number and t)?e ofcaps.

A sketch oflhe blast location is attaohed to the rcport depictitrg the fuing psttem and sequence.

I'IBRATION AND MONITORING CONTROL

A firll printed seismic rcport ftom a te€bnically adequate seismogaph is uriliz€d. It wiU record 3
directions of gound vibratio4 longitudinal, vertical, and tansverse as well as maximum nois€
level in decibels and also provides a peak veltor sum that shall be applied lrtetr stouctual
distances are mandated.

VCE a professional seismic monitoring company has reviewed the scale distances ftom plaos
provided by SUNROC, Donitors placed at the closest home using .01 (ellich is thc lowest sotting)
on the seismic monitor VCE feels thcre is ZERO chancc of the monitor tiggering. Aaron Jones
from VCE has rovielved the plans and his munber is 702-419-9210 please feel ftee to csll his firm.
Arry tecbnical data necded can be emailed or forwarded to the proper authorities.

NOTE: Because each blasting situadon is different, the tentative blast design parametels are
subject to change bas€d oq field conditions and data obtained ftom the on going blasting prognm.

IN IIOUSE PROCEDURES



1. Bl&saer hys out prttern with driller and client rpecifcations-
2. Blaster determber depth and sub drilfug
3. Energetic materi{l are propcrly separaa€d and were previously recorded when rrceived
rDd storcd itr magazine"
4. Holcr arc drill€d rnd t&pcd. And logged on drill r€port for rccuraae depth rnd svidetrce of
water rld voids.
5. EBergetic materials arc retrieved from magazine and logged on hventory Conarol Sheet
6. Holes loaded by designrtcd peBonr. Bl'rter supervirer 2 belpeE thrt are prop€rly
recorded with ATF.
7. Holes rrc ret ped before loading.
8. Bhster inspects ercrgetic materi&lr for proper lord.
9. Holes sre lorded lDder supervision of blr3ter. -

10. Inspection prior to tie in of shot Irspection sfter dl lords rr€ tied h. Inspections
conducted by Bhster rnd assirtent
11. All unused energetic mrteriels r€mov€d to trsiler.
12. Client is notifred &nd bhst timc catrblirbed. Area is cleared.
13. Barricader, cones rnd rignr rre plec€d. 5 min. w&rning prior to blasl I minutc prior to
bLut. Bhst site tu wdked to ensure an€o ir clcrr. Aft€r blast, blsst site i! wslked to etrsure
blast went rccording to phn rnd then dl cle.r ir sounded.
14. All unused energeaic tDlterirls are retlrned to m.gazine.
15. Blast report completed.
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Reclamation Hydrology Calculation Summary
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Drai Channel Paramete6

?djusted for riprap s|ze acoording to IJSDOT FHWA HEC No. 1 1 and NUREG/CR 4651 (see Appx 107-1)

n = o 0456 X (Dso X S)0lsswhere Dso (inches) is the mean riprap diameter and s (fl/ft) is the channel slope

Calculations assume bottom of channel is graded at a relatively constant slope

ra ne

Channel /
Reach X-section

100yr 0 shr
Max Flow

(cfs)

Avg
Slope
(ft/fr)

lllax
DeDth (ft)

t\rax

(fps)

Dso

Riprap
(in) Manninq's n'

#1t#1 171 0.2262 031 869 I 0.022

#2t#1 :ril-Z"'" 278 o.1672 050 559 3 0.022

f2t#2 0.0744 057 408 2 0.022

#3
,n+
'b to' 044 0 2500 023 409 3 0.022

f4 049 0.3166 023 459 3 0.022

East #1 068 0.0732 0.23 419 2 0.022

East #2 16 0.0455 035 4.36 2 0 022

East #3 212 o.0429 040 4.58 2 0 022
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Recfaimed East Watersheds'l0yr, 24hr Type ll 24-hr Rainfa =1.75'

U
Time span=0.0G30.00 hrs, dt=o 05 hrs, 601 points

.lunoff by SCS TR-20 method. UH=SCS
Reach routing by Stor-lnd+Trans method - Pond routing by Stor-lnd method

SubcatchmentDws'l: RunofiArea=14 800 ac 0 00oZ lmpervious Runoff Deoth=o 10"
Flo,v Length=1,680' Slope=0.5090'/ Tc=g8min CN=67 Runoftso 59cfs 0.127af

SubcatchmentDws2: Runoff Area=37.100 ac 0.00% lmpe.vior.rs Runoff Depth=o 10"
Flow Length=1,490' Slope=o 5770'/ Tc=8.3 min CN=67 Runofr1.65cfs 0.318af

Reach Rl: Avg Depth=021' lvlax Vel=3 92 fps Infow=o 59 cfs 0.127af
n=0 022 L=820 0' S=0 0732 '/' Capacity=1s.48 cG Outflow=o.si cfs 0.127 af

Reach R2: Avg Depth=o 32' lvlax Vel=4 05 fps Inflow=1.65 cfs 0318af
n=0.022 L=1,320.0' S=0 0455'/ Capaciv=17.04 cfs Oumow=1.20cfs 0.3'18 af

Reach R3: Avg Depth=o 36' Max Vel=4 27 fps Inflow=1 68 cfs 0445af
n=0.022 L=560 0' S=0 0429'/ Capacity=1g 27 cfs Outflow=1.64 cfs 0445af

Total Runoff Area = 51.900 ac Runoff Volume = 0.445 af Average Runoff Depth = 0.10"
100.00% Pervious = 51.900 ac 0.00% lmpervious = 0.000 ac



Rocf aimed East Watersheds 10y r, 24hr
Prepared by EarthFax Engineering, Inc.
HvdroCAD@ 8.50 s/n 003900 @ 2007 HvdroCAD Soffware Solutions LLC

Type ll 24-hr Rainfa =1.75"
Printed 5/13/2009

Peoe 7

Summary for Reach R1:

InflowArea = 14.800ac, 0 00o/o lmpervious, Inflow Depth = 0.'10"
lnflow = 0.59 cfs @ 12 10 hrs, Volume= 0.127 at
Outflow = 0.51 cfs @ 12.22hrs, Volume= 0j27 af, I\fren= '130/6, Lag=7.0min

Routing by Slor-lnd+Trans method, Time Span= 0 00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 3 92 fps, Min Travel Time= 3.5 min
Avg. Velocity = 2.48 fps, Avg TravelTime= 5.5 min

Peak Storage='108 cf@ 12.16 hrs, Average Depth at Peak Storage= 0 21'
Bank-Full Depth= 0.75', Capacity at Bank-Full= 15.48 cfs

0.00' x 0.75' deep channel, n= 0.022 Earth, clean & straight
Side Slooe Z-value= 3.0 '/ Too VMdth= 4.50'
Length= 820.0' Slope= 0 0732'/
Inlet Invert= 5.740.00'. Outlet Invert= 5.680.00'

Reach R1:

12 13 14 15 16 11 16 19 20 21

Hydroglaph



Recfaimed East Watersheds 10yr, 24hr Type ll24-hr Rainfa =1.75"

v
Summary for Reach R2:

Inflow Area = 37.100 ac, 0.0006 lmpervious, Inflow Depth = 0.10"
Inflow = 1.65cfs@ '12.07 hrs, Volume= 0.318af
Oumow = 1.20c{s@ 12.26hrs, Volume= 0.318af, Atten= 27%, Lag=11.2t'n

Routing by Stor-lnd+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max Velocity= 4.05 fps, Min. TravelTime= 5.4 min
Avg. Velocity = 2.38 fps, Avg TravelTime= 9.2 min

Peak Storage= 394 cf @ 12.16 hrs, Average Depth at Peak Storage= 0.32'
Bank-Full Depth= 0.85', Capacity at Bank-Full= '17.04 cfs

0.00' x 0.85' deep channel, n=0.022 Earlh, clean & straight
Side Slooe Z-value= 3.0 '/ Too VMdth= 5.10'
Length= |,320.0' Slope= 0.0455'/
Inlet Invert= 5,740.00', Outlet Invert= 5,680.00'

Reach R2:

12 13 14 15 16 1T 1A

Xydrogreph

InflowArea=37.100 ac
Avg. Depth=0.32'
Max Vel=4.05 fps

n=0.022
L=1,320.0'

5=0.0455'/'
CaPacity=l7.04 cfs

22 23 24 25 26 2T 2A 29 30



Recf aimed East Watersheds 10y r, 24hr Type ll 2+hr Rainfa =1.75"

v
Summary for Reach R3:

Inflow Area = 5'1.900 ac, 0.00% lmpervious, Inflow Depth = 0.'10"
lnflow = 1.68 cfs @ 12.25 hrs, Volume= 0.445 at
Outtlow = 1.64cfs@ 12.32hrs, Volume= 0.445 at, l*ten= 2%, Lag=45rn,n

Routing by Stor-lnd+Trans method, Time Span= 0.0G30.00 hrs, dt= 0 05 hrs
Max. Velocity= 4.27 fps, Min. Travel Time= 2.2 min
Avg. Velocity = 2.46fps, Avg. TravelTime= 3I min

Peak Storage= 214 cf@ 12.28 hrs, Average Depth at Peak Storage= 0.36'
Bank-Full Depth= 0.90', Capacity at Bank-Full= 'l9.27 cfs

0.00' x 0.90' deep channel, n= 0.022 Earlh, clean & straight
Side Slope Z-value= 3.0'/ Top Wdih= 5.40'
Length= 560.0' Slope= 0.0429 '/
Inlet Invert= 5,679.00', Outlet Invert= 5,655 00'

Reach R3:

12 13 14 15 16 17 16 19 20 21 22 23 A
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Hydr09raph

lnflow Area=S1.900 ac
Avg. Depth=0.36'
Max Vel=4.27 fps

n=0.022
L=560.0'

S=0.0429'/'
Capacity=19.27 cfs
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Drainago Diagram tor Reclalmed Ea.t wateEhecb 100yr,0.5hr
Prcparcd by EanhFax Engineeing, Inc, Pinted 5/132009
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Recfaimed East Watersheds 100yr, 0.5hr Type ll 24-hr 0.50 hrs Rainfal=1 23"
Prepared by EarthFax Engineering, Inc. Printed 5/13/2009

Time span=0.00-5.00 hrs, dt=0.05 hrs, 101 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by StoFlnd+Trans meihod - Pond routing by Storind method

Subcatchment DWSI: Runoff Area=14.800 ac 0.000,6 lmpervious RunoffDepth=oo1"
Flow Length=1,680' Slope=0.5090'/' Tc=g 8 min CN=67 Runoftso 75 cfs 0.014 af

SubcatchmentDws2: RunoffArea=37100ac000%lmpervior.JsRunoffDepth=oo1"
Flow Length=l,490' Slope=0.5770'/ Tc=8 3 min CN=67 Runoftl 99 cfs 0.036 af

Reach Rl:

Reach R2:

Reach R3:

Avg Depth=0.23' l\4ax Vel=4 19 fps Infow=o 75 cfs 0.014 af
n=0 022 L=820 0' S=0 0732'/' Capacity=ls 48 cfs Outflow=o 68 cfs 0.014af

Avg. Depth=0.35' Max Vel=4.36 hs Inflor/='l 99 cls 0.036 af
n=0 022 L=1,320 0' S=0 0455'/' Capac y=17 04 cfs Oumow=1.60 cfs 0.036 af

Avg. Depth=0.40' Max Vel=4.58 fps Inflor/=2.26 cfs 0 050 af
n=0.022 L=560 0' S=0 0429 T Capacity=1g.27 cfs Outflow=2.12 cls 0050af

Total RunoffArea = 51.900 ac Runoff Volume = 0.050 af Average Runoff Depth = 0.01"
100,00% Pervious = 51.900 8c 0.00% lmFervlous = 0.000 ac



Reclaimed East Watersheds 100yr, 0.5h1 Type 24-ht 0.50 hrs Rainfa =1.23"

o
Summary for Reach Rl:

InflowArea = 14.800 ac, 0.00% lmpervious, Inflow Depth = 0.01"
Inflow = 0.75 cb @ 0.54 hrs, Volume= 0.0'14 af
Outflow = 0.68cfs@ 0.64 hrs, Volume= 0014af, Atten= 10%, Lag=5.7t'n

Routing by Stor-lnd+Trans method, Time Span= 0.0G5.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.19 fps, Min. Travel Time= 3 3 min
Avg. Velocity = 1.43 tps, Avg. Ttavel Time= 9.6 min

Peak Storage= 134 sf @ 0.58 hrs, Average Depth at Peak Storage= 0.23'
Bank-Full Depth= 0.75', Capacity at Bank-Full= 15.48 cfs

0.00' x 0.75' deep channel, n= 0.022 Earth, clean & straight
Side Slope Z-value= 3.0'/ Top Wdth= 4.50'
Length= 820.0' Slope= 0.0732 '/
Inlet Invert= 5,740.00', Outlet Invert= 5,680 00'

Reach R1:
Hydrogr.ph
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Reclaimed East Watersheds 100vr. 0.5hr Type 24-hr o.50 hrs Rainfa =1.23"

O are solurions LLc 
Printed 5/13/20e09

Summary for Reach R2:

InflowArea = 37.100 ac, 0.00% lmpervious, Inflow Depth = 0.01"
Inflow = 1.99cft@ 0.53hrs, Volume= 0.036 af
Oumow = I 60 cfs @ 0.66 hrs, Volume= 0.036 af, Atten= 20%, Lag= 8.2 min

Routing by Stor-lnd+Trans meihod, Tlme Span= 0.00-5.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.36 fps, Min. Travel Time= 5.0 min
Avg. Velocity = 1.10fps, Avg TravelTime= 20.1 min

Peak Storage= 494 cf @ 0.58 hrs, Average Depth at Peak Storage= 0.35'
Bank-Full Depth= 0.85', Capacity at Bank-Full= 17.04 cfs

0.00' x 0.85' deep channel, n= 0.022 Earth, clean & straight
Side SloDe Z-value= 3.0 '/ Too Vvldth= 5. 10'
Length= 1 ,320.0' Slope= 0.0455 '/
Inlet Invert= 5,740.00', Outlet Invert= 5,680.00'

Reach R2:

t

Hydrcgraph

lnflow Area=37.100 ac
Avg. Depth=0.35'
Max Vel=4.36 fps

n=0.022
L=1,320.0'

5=0.0455'/'
Capacity=17.04 cfs



Reclaimed East Watersheds 'l00yr, 0.5hr Type ll 24-hr 0.50 hrs Rainfal=l 23"

-
Summary for Reach R3:

InflowArea = 51.900ac, 000% lmpervious, Inflow Depth = 00'1"
lnflow = 226ds@ 066hrs, Volume= 0050af
Oumow = 212ds@ 072hrs, Volume= 0050af, Atten= 60,6, Lag=3.6.,n

Routing by Stor-lnd+Trans method, Time Span= 0 00-5 00 hrs, dt= 0.05 hrs
It ax Velocity= 4 58 fps, Min Travel Time= 2 0 mrn
Avg Velocity = 1.09 fps, Avg Travel Time= 8 5 mrn

Peak Storage= 265 cf @ 0.68 hrs, Average Depth at Peak Storage= 0.40
Bank-Full Depth= 0.90', Capacity at Bank-Full= 19 27 cfs

0.00' x 0.90' deep channel, n= 0 022 Earth, clean & skaight
Side Slope Z-value= 3.0'/ Top Width= 5 40'
Length= 560 0' Slope= 0 0429'/
Inlet Invert= 5,679.00', Outlet Invert= 5,655.00'

lnflow Area=S1.900 ac
Avg. Depth=0.40'
Max Vel=4.58 fps

n=0.022
L=560.0'

S=0.0429'/'
Capacity=19'27 cfs



_+
Reclaimed West

Watershed #1

Channel #1

-)

_+
Reclaimed West

Watershed #2
Channel #2 Channel #2

-)
Reclaimed West

Watershed #3
Channel #3

-+Reclaimed West
Watershed #4

Channel #4

Drainage Diagram for Reclelmecl west wateGh€d 'loyr, 24hr
P€pared by EarthFax Enginee ng, Inc, Printed 5/132009

Hydrocao@ 0 50 s/n 003900 @ 2007 HydrocAD sofrwsre sorutrons LLc

n
(subcat lReechl /Fon\ Link
\ _/ L -r 

- 

L-\__l



Reclaimed West Watershed 1oyr, 24hr Type ll24-hr Rainfa =1 71"

O [fiB1tf$tl.5"$i:axEnsineerins'Inc nwa.esorurionsLLc 
Printed5/13/200e

Time sDan=o 00-30 00 hrs. dt=0.01 hrs. 3001 ooints
Runotf by SCS TR-20 method. uH=SCS

Reach routing by Stor-lnd+Trans method - Pond routing by Stor-lnd method

SubcatchmentRWl : ReclaimedWest Runoff Area=42 200 ac 0 00% lmpervous Runoff Depth=o 09"
Flow Length=2.084 Slope=o 3480 '/' Tc=14.0 min CN=67 Runoff=1 0E cfs 0.327 af

SubcatchmentRW2: Reclaimed West Runoff Area=96 200 ac 0 00% lmpervious Runof Depth=0.09"
Ffow Length=4.128 Slope=o 3520'/ fc=241 lr,in CN=67 Runoff=2.o2 cfs 0.7,t6 af

SubcatchmentRW3: Reclaimed West RunofArea=8.200 ac 0.00yo lmDervious Runoff DeDth=0.09"
Flo'x Lenglh=g57' Slope=o 3240 i' Tc=7 I min CN=67 Runofi=o.2g cb 0.064 al

Subcatchment RW4: Reclaimed West Runoff Area=l3.800 ac 0.00% lmpervious Runoff Depth=0.09"
Flow Length=2,631' Slope=0.3460'/ Tc=16I min CN=67 Runoff=o.33 cfs 0.107 at

Avg Depth=o 26' Max Vel=7.60 fps Inflow=1 08 cfs 0 327 af
n=0 022 L=1,680.0' S=0 2262 y' Capacity=17 45 cfs Oumow=1.01 cfs 0327af

Avg Depth=o19' Max Vel=3 59 fps Inflow=o.2g cfs 0.064 af
n=0.040 L=480.0' S=0.2500'/ Capaoty=8 39cfs Outflow=0.26 cfs 0064af

Avg. Depth=o.19' Mar Vel=4 09 fps Inflow=o.33 cfs 0.107 af
n=0.040 L=l,137 0' 5=0-3166'/ Capacity=g 44 cfs O'rtflo,/=0.31 cfs 0 107 af

Avg. Depth=0.44' Max Vel=s 15 fps Inflow=2.o2 cfs 0.7,16 af
n=0 M0 L=894 0' S=O 1672 Y' Capacity=l7 77 cls Outflor/=2 01 cf6 0 746 af

Avg Depth=o 51' Max Vel=3 79 fps Infrow=2 01 cfs 0 746 af
n=0 040 L=800 0' 5=0.0744 '/' Capacity=11.65 cfs Outflor/=1 99 cfs 0.746 af

Total Runoff Area = 160,400 ac Runoff Volume = 1.243 af Average Runoff Depth = 0.09"
100.00% Pervious = 160.400 ac 0.00% lmpervious = 0.000 ac

Reach Cl: Channel#l

Reach C3: Channel#3

Reach C4: Channel#il

Reach Rl: Channel#2

Reach R2: Channel#2



Reclaimed West Watershed loyr, 24hr
Prepared by EarthFax Engineering, Inc.
HydroCA 8 50 s/n 003900 @ 2007 HvdroCAD Soffware Solutions LLC

Type ll 24-hr Rainfa =1.71"
Printed 5/13/2009

Peoe 9

Summary for Reach C1: Channel #1

lnflowArea = 42.200 ac, O O0o/o lmpervious, Inflow Depth = 0.09"
lnflow = 1.08cfs@ 12.18hrs, Volume= 0.327 at
Outffow = 1.01 c-fs @ 12.30 hrs, Volume= 0.327 af, f*ten= loh, Lag= 7 5 t'n

Rouling by Storlnd+Trans method, Time Span= 0.0G30.00 hrs, dt= 0.0'l hrs
Max Velocity= 7.60 fps, Min. Travel Time= 3 7 min
Avg. Velocity = 5.10 hs, Avg. Travel Time= 5.5 min

Peak Storage= 222 cf @ 12.24 hts, Average Depth at Peak Storage= 0.26'
Bank-Full Depth= 0.75', Capacity at Bank-Full= l7 45 cfs

0.00' x 0 75' deep channel, n= 0.022 Earth, clean & straight
Side Slope Z-value= 2.0 T Top Wdth= 3.00'
Length= 1,680.0' Slope= 0.2262'l
Inlet Invert= 6,800.00', Outlet Inven= 6.420.00'

l,
I
E

Reach C1: Channel #'l
Hydiograph

12 13 14 15 16 17 1A 19 20 21

fnflowArea=42.200 ac
Avg. Depth=0.26'
Max Vel=7.60 fps

n=0.022
L=1,680.0'

S=0.2262'l'
PacitY=17.45 

"1t
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Recfaimed West Watershed 10yr, 24hr Type ll 24-hr Rainfall=1.71"

O 
ax Engineering' Inc 

are sorutions LLc t'""0 ut::'i?8

Summary for Reach C3: Channel #3

Inflow Area = 8.200ac, 0.00oi6 lmpervious, Inflow Depth = 0.09"
Inflow = 0.29cfs@ 1206hrs, Volume= 0.064 af
Outflow = 0.26cfs@ '12 13hrs, Volume= 0.064 af, Atten= 100/0, Lag=4.3r'n

Routing by Stor-lnd+Trans method, Time Span= 0.00.30.00 hrs, dt= 0 01 hrs
Max. Velocity= 3.59 fps, Min. Travel Time= 2 2 mrn
Avg Velocity = 2 37 fps, Avg. Travel Time= 3.4 min

Peak Storage= 35 cf @ 12.'10 hrs, Average Depth at Peak Storage= 0 19'
Bank-Full Depth= 0.70', Capacity at Bank-Full= 8.39 cfs

0.00' x 0 70' deep channel, n= 0.040 Earth, cobble bottom, clean sides
Side Slope Z-value= 2.0 '/ Top VMdth= 2.80'
Length= 480.0' Slope= 0.2500 7
Inlet invert= 5,650.00', Outlet Invert= 5.530 00'

aI

022
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006

002

Reach C3: Channel #3
tlydrogr'ph

12 13 14 15 16 17 1A11 23 25 21o12



Reclaimed West Watershed 10yr, 24hr
Prepared by EarthFax Engineering, Inc.
HydroCAEO 8 50 s/n 003900 @ 2007 HvdroCAD Sofrware Solutions LLC

Type ll 24-ht Rainfa =1.71"
Printed 5/13/2009

Paoe 11

Summary for Reach C4: Channel t4

InflowArea = 13.800 ac, 0.00% lmpervious, Inflow Depth = 0.09"
lnflow = 0.33 cfs @ 12 23 hrs, Volume= 0.107 af
Oumow = 0 31 cfs @ 12 42 hrs, Volume= 0 107 af, Atten= 6010, Lag= '1'1.4 t n

Routing by Stor-lnd+Trans method, Time Span= 0.00-30 00 hrs, dt= 0.01 hrs
Max. Velocity= 4 09 fps, l\rin. Travel Time= 4.6 min
Avg Velocity = 2.80 fps, Avg. TravelTime= 6.8 mtn

Peak Storage= 85 cf @ 12 34 hrs, Average Depth at Peak Storage= 019'
Bank-Full Depth= 0 70', Capacity at Bank-Full= I44 cfs

0 00' x 0 70' deep channel, n= 0.040 Earth, cobble bottom, clean sides
Side Slope Z-value= 2.0'/ Top Wdth= 2.80'
Length= 1,137 0' Slope= 0.3166'/
Inlet Invert= 5,860.00', Outlet Invert= 5,500 00'

0.3

g .,
I o,e
f, o rs

01

Reach C4: Channel ,i4
Hydrcgrtph

o 1 2 3 4 5 6 7 3 910 11 12 13 14 15 16 17 1A192A21
Tih. (houE)

lnflow Area=13.800 ac
Avg. Depth=0.19'
Max Vel=4.09 fps

n=0.040
L=1 ,137.0'

5=0.3166'/'
CaPacitY=9.44 cfs



Recf aimed West Watershed 10yr, 24hr Type ll24-hr Rainfa =1.71"

-
Summary for Reach R1: Channel #2

InflowArea = 96.200 ac, 000% lmpeNious, InflowDepth= 009"
lnflow = 2.02 cfs @ 12.40 hrs, Volume= O746al
Outflow = 2Ol cfs @ 12.51 hrs, Volume= 0 746 af, Atten= 1%, Lag= 6.5rn'n

Routing by Stor-lnd+Trans method, Time Span= 0.00-30 00 hrs, dl= 0 01 hrs
Max. Velocity= 5 15 fps, Min. Travel Time=2-9mtn
Avg. Velocity = 3.45 fps, Avg Travel Time= 4 3 min

Peak Storage= 348 cf @ | 2 46 hrs, Average Depth at Peak Storage= 0.44'
Bank-Full Depth= '1.00', Capacity at Bank-Full= 17 77 ds

0.00' x 1 00' deep channel, n= 0 040 Earth, cobble bottom, clean sides
Side Slooe Z-value= 2.0'/ Too Width= 4 00'
Length= 894.0' Slope= 0 1672 '/
Inlet lnvert= 5,740 00', Outlet Invert= 5,590 50'

Reach R1: Channel #2
Hydrograph

12 13 14 15 16 17 1A 19 20 21

lnflow Area=96.200 ac
Avg. Depth=0.44'
Max Vel=S.15 fps

n=0.040
L--894.0'

S=0.1672'/'
citv=17.77 cls

2:l



Reclaimed West Watershed 10yr, 24hr
Prepared by EarthFax Engineering, Inc
HydroCAD@ 8 50 s/n 003900 @ 2007 HvdroCAD Soflware Solutions LLC

Type ll 24-hr Rainfall=l 71"
Printed 5/13/2009

Paoe 13

Summary for Reach R2: Channel #2

Inflow Area = 96200ac, 000% lmpervious, Inflow Depth = 0.09"
lnflow = 2.01 cls@ 1251hrs, Volume= 0.746 af
Outflow = '1 99 cfs @ 12.54 hrs, Volume= 0 746 af, Atten= '1olo, Lag= 8.1 min

Routing by Stor-lnd+Trans method, Time Span= 0 00-30 00 hrs, dt= 0.01 hrs
lilax. Velocity= 3 79 fps, Min. Travel Time= 3.5 mrn
Avg Velocity = 2.38 tps, Avg. Travel Time= 5 6 mtn

Peak Storage= 420 cf @ 12 58 hrs, Average Depth at Peak Storage= 0.51'
Bank-Full Depth= 1.00', Capacity at Bank-Full= 11 85 cfs

0.00' x '1 .00' deep channel, n=0040 Earth, cobble bottom, clean sides
Side Slope Z-value= 2.0'/ Top Width= 4.00'
Length= 800.0' Slope= 0 0744 '/'
Inlet Invert= 5.589 50'. Outlet lnvert= 5.530 00'

Reach R2: Channel #2
Hydrograph

t3 14 15 16 17 1A 19 2A 21 22 23 24 25 26 27 2A 29 3A

lnflow Area=96.200 ac
Avg. Depth=o.51'
Max Vel=3.79 fps

n=0.040
L=800.0'

S=0.0744'/'
ciW=l1.85 cfs



Reclaimed West
Watershed #1

Channel #1

Reclaimed West
Watershed #2

Channel #2 Channel #2

Reclaimed West
Watershed #3

Channel #3

Reclaimed West
Watershed #4

Channel #4

Dreinage Dleg.am for R€claimed Wesl WaloFhed l00yr,0.5hr
Prcpared by EarthFax Engineering Inc , Printed 5/1312009

HvdoCAO@ I50 s/.003900 @2007 HydroCAO S arc SolutioB LLC
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Recfaimed West Watershed l00yr, 0.5hr Type ll 2+hr 0.50 hrs Rainfall=1.23"
Prepared by EarthFax Engineering, Inc. Printed 5/13/2009
HvdrooAo@8.so s/n 003900 @2007 HvdroCAD Software Solut@ns LLC Paae 4

Time span=0.00-5.00 hrs, dt=o 01 hrs, 501 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Storind+Trans method - Pond routing by Storind method

SubcatchmentRwl : Reclaimed West RunoflArea=42 200 ac 0.00% lmpervious Runoff Depth=o 01"
Flow Length=2,084' Slope=o 3480'/ Tc=14-0 min CN=67 Runoff=l.85 cfs 0.041 af

Subcatchment RW2: Reclaimed West RunoffArea=96 200 ac 0 00% lmpeNious Runoff Depth=o 01"
Flor, Length=4,128' Slope=o 3520'/ Tc=24 1 min CN=67 Runofr2.86 cfs 0 093 af

SubcatchmentRW3: Reclaimed West RunoffArea=8.200 ac 0 00% lmpeNior.rs Runoff Deplh=o 01"
Flow Length=g57' Slope=o 3240'/' Tc=78min CN=67 Runoftso-45 cfs 0008af

Subcatchment RW4: Reclaimed West RunoffArea=13 800 ac 0 00% lmpeNious R'rnoff Depth=0.01"
Florv Length=2,631' Slope=o 3460'/' Tc=16I min CN=67 RunofFo.s4 cfs 0 013 af

Avg. Depth=O 31' Max Vel=8 69 hs Inflor/=t 85cfs 0.M'1 af
n=0 022 L=1,680 0' 5=0.2262'| Capacity=17 45 cfs Oumow=1.7'1 cfs 0 041 af

Avg Depth=o 23' Max Vel=4.09 hs Inflow=o 45 cfs 0008af
n=0 040 L=480 0' 5=0.2500'/' Capacity=64 05 cfs oumow=o 44 cfs 0008af

Avg Depth=0.23' Max Vel=4 59 hs Inflor/=o 54 cb 0013af
n=0 040 L=1,1370' S=0 3166'/' Capac'ty=72.09 cfs Outflow=o 49 cfs 0.013af

Avg Depth=0-50' Max Vel=5.59 fps Inflorv=2 86 cfs 0093af
n=0.040 L=894 0' S=0 1672'l' Capacity=s2.3g cfs Outflow=2.78 cfs 0.093 af

Avg Depth=o 57' Max Vel=4 08 Qs Inflor,/=2 78 cfs 0093af
n=0M0 L=800 0' S=0 0744'/' Capacity=34.g4 crfs Outflow=2.66 cfs 0093af

Total Runoff Area = 160.400 ac RunoffVolume = 0.'155 af Average Runoff Depth = 0.01"
100.00% Pervious = 160.400 ac 0.00% lmpervious = 0.000 ac

Reach C1: Channel#1

Reach C3: Channel#3

Reach C4: Channel#4

Reach R1: Channel#2

Reach R2: Channel#2



Reclaimed West Watershed 100yr, 0.5hr Type ll 2+hr 0.50 hrs Rainfal=l.23"

o
Summary for Reach Cl: Channel #1

Inflow Area = 42.200 ac, 0.000/6 lmpervious, Inflow Depth = 0.01"
Inflow = 1.85 cfs @ 0.59 hrs, Volume= 0.041 af
Outflow = 1.71c-fs @ 0.68hrs, Volume= 0.041 af, Atten= 7%, Lag=5.5min

Routing by Stor-lnd+Trans method, Time Span= 0.00-5.00 hrs, dt= 0.01 hrs
Max. Velocity= 8 69 fps, Min. Travel Time= 3.2 mrn
Avg. Velocity = 2.95 fps, Avg TravelTime= 9.5 mrn

Peak Storage= 332 cf @ 0.63 hrs, Average Depih at Peak Storage= 0 31'
Bank-Full Depth= 0.75', Capacity ai Bank-Full= 17.45 cfs

0.00' x 0.75' deep channel, n=0.022 Earth, clean & skaight
Side Slope Z-value= 2.0 T Top Vvidth= 3.00'
Length= 1,680.0' Slope= 0.2262'f
Inlet Inven= 6,800 00', Outlet Invert= 6,420.00'

Reach Cl: Channel #l
Hydrograph

c
ta

!

lnffow Area=42.200 ac
Avg. Depth=0.31'
Max Vel=8.69 fps

n=0.022
L=1,680.0'

S=0.2262'l'
Capacity=l7.45 cfs



Reclaimed West Watershed 100yr, 0.5hr Type ll 2+hr 0 50 hrs Rainfall=1 23'

U

Summary for Reach C3: Channel #3

InflowArea = 8.200ac, 0.0006 lmpervious, Inflow Depth = 001"
Inflow = 045cfs@ 0.53hrs, Volume= 0.008af
Outflow = 0 44 cfs @ 0 58 hrs, Volume= 0.008 af, Atten= 3%, Lag= 3.1 min

Routing by Stor-lnd+Trans method, Time Span= 0.00-5.00 hrs, dt= 0.01 hrs
Max. Velocity= 4 09 tps, Min. Travel Time= 2 0 mrn
Avg. Velocity = 1.78 fps, Avg. TravelTime= 4.5 mrn

Peak Storage= 51 cf@ 0.55 hrs, Average Depth at Peak Storage= 0.23'
Bank-Full Depth= 1.50', Capacity at Bank-Full= 64.05 cfs

0.00' x 1.50' deep channel, n=0.M0 Earth, cobble bottom, clean sides
Side SloDe Z-value= 2.0'l ToD Wdth= 6.00'
Length= 480.0' Slope= 0 2500 'f
lnlet Invert= 5,650.00', Outlet Invert= 5,530 00'

Reach C3: Channel #3
Hydroglaph
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032
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Reclaimed West Watershed 100yr, 0.5hr
Prepared by EarthFax Engineering, Inc.

Type 24-hr 0.50 hrs Rainfall=1.23"
Printed 5/13/2009

Summary for Reach C4: Channel #4

InflowArea = 13.800ac, 000% lmpervious, Inflow Depth = 0.01"
Inflow = 054cfs@ 062hrs, Volume= 0.013at
Outflow = 0.49cfs@ 074hrs, Volume= 00'l3af, Atten= 1006, Lag=7.2mn

Routing by Storlnd+Trans melhod, Time Span= 0 00-5.00 hrs, dt= 0.01 hrs
Max. Velocity= 4 59 fps, Min Travel Time= 4.1 min
Avg. Velocity = '1.84 fps, Avg Travel Time= 10 3 min

Peak Storage= 120 cI @ 0.67 hrs, Average Depth at Peak Storage= 0.23'
Bank-Full Depth= 1 .50', Capacity at Bank-Full= 72.09 cfs

0.00' x 1 50' deep channel, n= 0.040 Earth, cobble bottom, clean sides
Side Slope Z-value= 2 0'/ Top Wdth= 6.00'
Length= 1,137.0' Slope= 0.3'166'/
Inlet Invert= 5,860.00', Outlet Invert= 5,500 00'

Reach C4: Channel tt4

a

Hydrogr.ph

lnflow Area=13.800 ac
Avg. Depth=0.23'
Max Vel=4.59 fps

n=0.040
L=1,137.0'

5=0.3166'/'
Capacity=72.Og cfs



Reclaimed West Watershed l00yr, 0.5hr Type ll24-hr0.50 hrs Rainfa =1.23"

o
Summary for Reach R1: Channel #2

Inflow Area = 96.200 ac, 0.000/6 lmpervious, Inflow Depth = 0.0'1"
Inflow = 2.86cfs@ 0.70 hrs, Volume= 0.093 af
Outflow = 2.78cfs@ 0.78 hrs, Volume= 0.093 af, Atten= 306, Lag=4.9r'n

Routing by Storlnd+Trans method, Time Span= 0.00-5.00 hrs, dt= 0.01 hrs
Max. Velocity= 5.59 fps, Min. Travel Time= 2.7 m|n
Avg. Velocity = 2.01 fps, Avg. TravelTime= 7.4 mrn

Peak Storage= 445 cf @ 0.74 hrs, Average Depth at Peak Storage= 0 50'
Bank-Full Depth= 1.50', Capacity at Bank-Full= 52.39 cfs

0.00' x 1.50' deep channel, n=0040 Earth, cobbie bottom, clean sides
Side Slope Z-value= 2.0 7 Top VMdth= 6.00'
Length= 894.0' Slope= 0.1672 ?
Inlet Invert= 5,740 00', Outlet Invert= 5,590.50'

Reach Rl: Channel #2

t

Hydrograph

Inflow Area=96.200 ac
Avg. Depth=0.50'
Max Vel=5.59 fps

n=0.040
L=894.0'

S=0.1672'/'
CaPacity=52'39 cfs



Reclaimed West Watershed 'l00yr, 0.5hr TvDe II 24-hr0.50 hrs infa =1.23"

-
Summary for Reach R2: channel #2

InflowArea = 96200ac, 0.00% lmpervious, Inflow Depth = 001"
lnflow = 278ds@ 078hrs, Volume= 0093af
Outflow = 266cfs@ 088hrs, Volume= 0.093 af, Atten= 4olo, Lag=5.9t'n

Routing by Stor-lnd+Trans method, Trme Span= 0.00-5 00 hrs, dt= 0.01 hrs
Max. Velocity= 4.08 fps, Min. Travel Time= 3.3 mrn
Avg Velocity = 1 23 fps, Avg. Travel Time= 10.9 mln

Peak Storage= 522 cf @ 0.83 hrs, Average Depth at Peak Storage= 0 57'
Bank-Full Depth= '1 50', Capacity at Bank-Full= 34 94 cfs

0 00' x 1 50' deep channel, n= 0.040 Earth, cobble bottom, clean sides
Side Slooe Z-value= 2.0'/ Too Width= 6 00'
Length= 800.0' Slope= 0 0744'/
Inlet Invert= 5,589 50', Outlet Invert= 5,530 00'

Reach R2: Channel #2
Hydrograph

lnflow Area=96.200 ac
Avg. Depth=O.57'
Max Vel=4.08 fps

n=0.040
L=800.0'

S=0.0744'/'
Capacity=34.94 cfs
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Slopc Srabiliry ofGlpsunr Irill

Arrproach:
'lhcslopestabilrLy lbr thc gypsum lill r,,cs analyzed usingSlidc 5 0 by Rocscience T.his
soliware uses the "method of slices" to evaluatc tictors ol sat'ety lor various t alarcsthatmay
occur throughour lhe slope 1he tailure surfice is discretized into small slices and ihe driving
trnd resisting fbrces/moments are calculalcd lbr cach and sunrmed over the enlire failure surface
to obtain a lilctor ofsafety.

Model I'l|ramctcrs:
1hc gypsum lill slope \.\,as anallzcd uirhin Slide using Ilishop.s Simplified Method. This
nlethod is Lhe lrosL connnon used in praclice since il has been tbund io compare well with actual
fiilure sorl'aces that occLlr iD the field (Dunn el al. l9g0)

Thc iDput pammeters lbr this rnodcl nre as lbllows:

I.!ll unit rveiuht: ll5 pcl , l lpical uniLweight otpoorl) sortcd. very mixed-grained tills
(Dunn et al, 1980)

Frll cohesion; 0 Assunrcd kr bc cohesionless duc to the absencc ofcla\ ntinerals and
morslrrru ( onservJti\c nl('asurc stnc( rollcsron helps resirr sliding

ll0" - L'lxpccted to range from 40"-:l5o duc to presence
of liuge boulders and angularity ol llll (ltolLz et al, | 981) Scnsitivity to intemal angle of
liictron is evaluatcd as rrell

r llirot - I hc rnininrum depth for a sliding surf'ace was
linitcd to one lbol Ihis allo\\s the softwnre ro onl),evaluale failure surl'aces with
siguificanl mass movement of fi ll malerial. Also.due to the presence oflarge boulders
q,ith diameters in excess ofoDe lirot, a l'ailurc surface is nol e\pected to develop above
this depth.

Ilesulls:
Ncat l1 5.000 various hilLrre surfaces wcrc evalnared within 1hc boundaries of the gvpsun lill'l-hc 

cr itical lailure surlacc and corresponding Iirctor of safety are tlispluyed as follows for a
liiction angle ol ,l0o and +5" llle grid shown abovc rhe soil prolile iepresents the origins of
\0rious lailurc surf'aces x.ith varying radii



Figure l: Critical failure surfar€ for O = 40.. FS = 1.29

Figure 2: Critical faih.ne sEfsce for O = 45", FS : 1.54
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